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physical constitution of caoutchouc 'solutions. 2149 

Hienon is evidently connected with their colloidal nature, and may 
well, in a greater or less degree, be common to all colloidal solutions. 

If the rises are regarded as due solely to osmotic pressure proper, 
the anomalous relations between osmotic rise and concentration can 
only be set down to variations in the mean size of the molecule. 
The effects of co-volume and of intermolecular attraction cannot, at 
such low concentrations, account for e—B curves so strongly curved 
as tliose of tables 1 and IV. There must, then, in a given viscid 
solution of caoutchouc be a predominance of large, highly associated 
molecules at lowest concentrations, and a rapidly increasing dis- 
sociation as the concentration rises. Also, in a solution of given 
concentration, molecular association must increase as the viscosity 
decreases. These conclusions, however, are directly opposed to what 
is known of the general relations existing between concentration, 
molecular association, and viscosity. 

A more probable explanation would seem to lie in the colloidal 
characteristics of caoutchouc and the two-phase constitution of its 
solutions. There can hardly be any doubt that solutions of caout- 
chouc, like those of gelatin (see Garrett, Phil. Mag.., 1903, [vi], 6 , 
374), are composed of a sol-phase and a gel-phase, the latter of 
which, although uniformly dispersed in the former, has sufficient 
cohesion of its own to impart a certain elasticity to the solution. 
The ropy habit of moderately dilute caoutchouc solutions afiords 
priraa facie evidence of a gel-phase. This hypothesis, then, sup- 
poses that caoutchouc solutions of near 100 per cent, consist of 
little sol and much mechanically strong gel containing but little 
solvent ; that very dilute solutions consist of relatively more sol and 
relatively little gel, the latter weak and highly distended; and that 
between the extremes there is a continuous gradation. Hence the 
viscosity, as measured by efflux, rises much more rapidly than the 
total concentration. At any given concentration there is a meta- 
stable equilibrium between the gel-phase and the sol-phase, the 
swelling tendencies of the former being counteracted by the true 
osmotic pressure of the latter. Spontaneous or accelerated ageing 
tends to shift the equilibrium in favour of the sol-phase. 

Supposing, then, that a caoutchouc solution has part of its volume 
occupied by sol and the remainder by gel, the observed osmotic 
rises may be accounted for in two ways. Either, firstly, the gel- 
phase is osmotieally inoperative, and the rise depends solely on the 
concentration of the sol-phase. If that were so, it would follow 
that as the total concentration rises the sol-phase becomes more 
concentrated than the gel-phase, and that as the viscosity of a 
given solution decreases the sol-phase becomes more dilute. Or, 
secondly, so much of the gel-phase as is in contact with the 
VOL. cv. 7 A 
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diaphragm (corresponding witli the ratio of gel-volume to sol. 
volume in the liquid) exerts simultaneously a pressure of the same 
character as that which causes caoutchouc, gelatin, etc., to swell 
when immersed in solvents, the observed rise being then a composite 
one. One would then expect the pressure developed inside a semi 
permeable diaphragm to reach many atmospheres as the solution 
approached 100 per cent.; and, indeed, the pressures capable of 
being exerted by swelling colloids are well known to be of no mean 
magnitude. Which alternative is the more probable is not easy to 
decide in the present state of knowledge. 

To the question of the molecular weight of dissolved caoutchouc 
the osmotic rises give no very definite answer. The van’t Hoff 
relation can be applied only to the sol-phase, and postulates that 
the concentration of that phase be known; but with the dilutest 
solutions, in which the gel-phase may be assumed to have almost 
disappeared, the measurement of osmotic pressure becomes very 
uncertain. From the data in tables I — V, a convergence of the 
molecular- weight value towards 100,000 is indicated in beozeiie 
and light petroleum solutions. The molecular weight of gutta- 
percha in benzene solution appears to he considerably smaller, smce 
40,000 is the limit towards which the values shown in table YII 
converge. 

Univeusity College, 

Loxlon. 


CXCVIIL — The Velocities of Flame in Mixtures of 
Methane and Air. 

By Albert Parker and Alan Victor Rsead. 

The progress of fiame in mixtures of methane and air and hydrogen 
and air in various proportions was carefully investigated by Mallard 
and Le Chatelier {Bull. Soc. chim,, 1882, [ii], 39 , 369). They 
devised several methods of measuring velocities of flame, but none 
of these was entirely satisfactory. In the case of mixtures with 
methane, the velocities were determined by passing the gases 
through a tube at a known rate, igniting the mixture at the end, 
and gradually reducing the velocity until a point was reached, 
when the flame commenced to travel back along the tube. At this 
point the velocity of inflammation must have been greater than 
the rate of flow of the gas. The velocity of flame was taken as the 
minimum speed at which the gas had to be driven to prevent t e 
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firing back. Sunto 1898, 81, 19) also used a similar 
method in his experiments on the initial velocities of hydrogen, 
coal gas, acetylene, and methane when mixed with air. The results 
of the above-mentioned investigators are of great value in connexion 
vith the combustion of air-gas mixtures for heating or lighting 
purposes, but for the study of fire-damp explosions in coal mines it 
is necessary to make observations of the properties of flame as it 

• travels through " mixtures of methane and air. 

The object of the following experiments was to measure the 
velocities of the flame of mixtures of methane and air at different 
points in a tube. At the same time it was decided to investigate 
the effect of material by using tubes of copper, lead, iron, and glass. 

Preparation of the Gaseous Mixtures . — The gases were mixed 
over water in a graduated gas-holder of 150 litres' capacity. About 
100 litres of each mixture was made, and this was sufficient to allow 
each experiment to be carried out several times if necessary. A 
careful analysis of each mixture was made by explosion, after the 
addition of measured quantities of pure methane and oxygen to 
ensure complete combustion. , 

Methane . — This gas was prepared by Campbell and Parker’s 
method (T., 1913, 103, 1292) from aluminium carbide and water; 
it wag purified as described by these authors. 

Apparatus . — In the first experiments carried out, tlie tubes used 
were each approximately 2‘5 cm. in diameter and 10 metres long, 
and were made up of shorter lengths held close together by stout 
rubber bands. In the tubes of lead, copper, and iron, short glass 
tubes (5 cm. long and 2 '5 cm. wide) were interposed at every 
metre, to act as v;indows for observing the flame. It was found, 
however, that accurate results could not be obtained by this method, 
as usually the flame travelled at too great a velocity to be easily 
followed by the eye. 

This method was therefore abandoned, and the following, which 
afterwards proved to be most efficient, was adopted. 

The arrangement of the recording apparatus is shown in Fig. 1. 
Instead of following the progress of the explosion by eye, as in the 
earlier experiments, thin strips of Wood’s alloy * (melting at 72°) 
are used as flame indicators. These are stretched across the middle 
of the tube T at the points of connexion (0, 1, 2, 3, 4, 5, and 6) of 
the shorter lengths. The metal bridges are then placed in elec- 
trical connexion with the magnet by means of the switchboard 
and a copper plate. The firing agent employed consists of a 

* The metal strips are made by pouring the molten aUoy down the channel 
I'l'oduced by folding a piece of paper at an angle of 60^ The streak, of metal must 
not k disturbed while cooling, otherwise it becomes brittle. 


7 A 2 
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single-break spark produced from the Ruhmkorff coil {U)^ 
screwing up the hammer break of the primary coil, and rapi^j^ 
breaking the circuit by moving the mercury switch E from posj 
tion 1 to 2. As soon ae the flame reaches 0, the metal bridge at 
this point is melted, releasing the stylus Zg, and prodming an 
upward mark on the moving drum. The switch S is then rapidly 
moved to position 1 , again completing the magnet circuit until the 
corresponding bridge is melted, and so on until all the bridges have 
been broken. 

The velocity of the revolving drum is measured by means of a 
clock pendulum. When the pendulum is in the position (. 7 ;)^ the 
electro-magnet Zj is in connexion with an accumulator, by way of 
the mercury contained in M-y and M 2 f the copper wire (a) and the 


Fig. 1. 



mercury switch E. When the pendulum is in any other position 
the connexion is broken, since the wire {a) is raised above the 
surface of the mercury in ATg- this way the stylus Z is moved 
up and down with each swing, and corresponding lines are traced 
on the blackened paper. From the time of one swing of the 
pendulum, the distances between the bridges, and the distances 
between the styli marks on the drum, the velocity of an explosion 
may be calculated. 


Results of Experiments. 

(i) Curved Tubes.—la. all cases the mixtures were j£red near an 
open end of the tube, the further end being closed. In the first 
experiments carried out, in which the Wood’s alloy bridges were 
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used as flame indicator, the explosions were examined in tubes of 
lass, copper, iron, and lead, each approximately 10 metres long 
and 2' 5 cm. in diameter. These 10-metre tubes consisted of a hori- 
zontal 5-metre length placed vertically above a 4'metre length, the 
two being joined by a 1-metre semi-circular tube. The two hori- 
zontal portions were made up of shorter pieces, with bridges 
between, and held close together by stout rubber bands; the glass 
rindows, previously interposed in the metal tubes, were removed. 
In some experiments the mixtures were fired from the upper ends 
of the tubes, and others from the lower ends. Mixtures of methane 
and air containing 6'9, 7 '3, 7-75, and 8' 4 per cent, of methane 
were examined. 

It was found that the bends in the tubes had some effect on 
the results. When fired from the upper end, the velocities of the 
6 9 and 7'3 per cent, mixtures were generally found to decrease aS 
the flame descended the bend, whereas when fired from the lower 
end the velociti^ increased as the flame ascended. The following 
results obtained in the iron tube of 2' 72 cm. diameter, with a 
(■3 per cent, mixture, serve as an example. 


Methane -7'3; air = 92'7 per cent. 


Endges numbered 
from firing 
point. 

Distance 

Velocity of explosion in 
cm. per second. 
Direct ion of flame. 

in cm. 



0-1 

106 

364 

37-0 

1—2 

100 

354 

35-5 

2—3 

100 

37-8 

390 

3—4 

100 

46-6 

43-3 

4^-5 

100 

46-6 

73-9 


100 

37-5 

42-2 

6—7 

100 

47-5 

41-0 

7—8 

100 

37-9 

47-5 

8—9 

100 

38-0 

56-4 

9—10 

100 

41-6 

42-6 


In the above results it is noticeable that the velocity decreased 
from 46‘6 to 37*5 cm. per second as the flame descended the bend, 
whereas the velocity increased from 43‘3 to 73’9 cm. per second 
as the flame ascended. 

When the richer mixtures were sparked, it was found that the 
propagation of combustion always increased considerably at the 
bend, whether the flame were made to ascend or descend. Probably 
the effect of the bend was similar to that produced on firing a 
mixture from the closed end of a tube. 

This is illustrated by the following results, taken from those 
obtained with a 775 per cent, mixture in the iron tube. 
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Methane— 

7*75; air 

=92*25 per cent. 




Velocity of explosion in 



cm. per second. 

Bridges numbered 


Direction of flame. 

from firing 

Distance 

> 

point. 

in cm. 

^3 


0—1 

107 

40-3 

40-0 

1—2 

100 

36-0 

36-5 

2—3 

100 

48-2 

41-8 

3—4 

100 

44-7 

49-3 

4—5 

100 

42-6 

76-5 

5—6 

100 

86-2 

94-5 

6—7 

100 

44-7 

56-9 

7—8 

100 

4M 

41-2 

8—9 

100 

41-1 

40-7 

9-10 

100 

46-9 

45-9 


From the above results it is noticeable that the velocity increased 
from 42 ’6 to 86*2 cm. per second as the flame descended the tend, 
and from 49*3 to 94'5 cm. per second as the flame ascended. 

(ii) Straight Tubes. — Ab the effect of a bend in the explosion 
tube, on the velocities of flame, varied considerably with the com- 
position of the gaseous mixture, the curved 10-metre tubes ^ere 
replaced by straight horizontal tubes, each about 6*5 metres long. 
It had also been found extremely difficult to make air-tight joints 
with rubber bands; these were therefore removed, and the jointe 
made with soft wax. The tubes were always tested before use, bj 
exhaustion. The gases were fired, as in previous experiments, near 
an open end of the tube, the further end being closed. Mixtures of 
methane and air varying in composition from the lower to the upper 
limits have been examined. 

Curves plotted from the results obtained in the glass tubes of 
2*65 cm. internal diameter, with mixtures containing differed 
proportions of methane, are shown in Figs. 2 and 3. The ordinate 
represent the distances travelled by the flame, and the abscissa 
represent the times in seconds. On sparking the 5*99 and 12*25 per 
cent, mixtures, the explosion travelled far enough to melt the first 
two bridges, but died out before reaching the third. The same 
thing occurred when these mixtures were fired in the tubes oi 
copper, iron, or lead. The propagation of flame in mixtures con- 
taining 6*83 and 7*6 per cent, of methane took place with a fairly 
uniform velocity throughout the entire length of 6*5 metres; 
similar results were obtained in the metal tubes. 

When 11*74 per cent, was sparked, it was generally found that 
the propagation of flame took place with a uniform velocity; but 
sometimes, even in the same tube, the velocity increased fro“ 
•^Pfibout 38 cm. per second at the fifth metre to 50 or 60 cm. 
second at the sixth. In one experiment in the iron tube the rate 
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of propagation rose to 101*5 cm. per second in the second metre, 
afterwards falling to a fairly uniform velocity of 38 cm. per second 


Fio. 2. 



until the sixth metre was reached, when a slight acceleration again 
occurred. 

Fig. 3. 



In the other mixtures examined, containing 7*95, 10, 10’95, and 
11’3 per cent, of methane, the explosion always travelled in a 
manner similar to that given in the curves. The velocity of the 
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flame was perfectly uniform in the first metre, and when the experi 
ments were repeated, constant results were obtained for the same 
tube. In the second and third metres, the flame began to oscillate 
but not always to the same extent, even when the experiments were 
repeated under apparently the same conditions. At the fourth and 
fifth metres the rate of propagation suddenly increased, and the 
velocity measurements in this portion of the tube varied by as 
much as 25 per cent, in different experiments. At the sixth metre 
the flame slowed down to a fairly uniform velocity. 

In some experiments with the less explosive mixtures it was 
noticed that immediately after the setting up of vibratory move- 
ments the flame was extinguished. This was probably due U> the 
violent agitation, causing the mixing of the burning gases with a 
large quantity of burnt mixture. 

From the above results it may be concluded that the propagation 
of flame in mixtures of methane and air generally occurs in three 
distinct periods when fired in a tube from an open to a closed end. 
The flame first travels with a perfectly uniform velocity; vibratory 
movements are then set up, and immediately afterwards the rate of 
explosion suddenly increases. In the third period the velocity 
again falls to a fairly uniform rate as the flame approaches the 
closed end of the tube. 

(iii) Initial Period of Px'plosion , — From the above experiments 
it has been found that the measurements of velocity in the second 
or vibratory period of explosion varied considerably. Values of the 
times required for the combustion of the mixtures throughout the 
entire 6-5 metres could not therefore be obtained sufficiently 
constant to enable the effect of the material of the tube to be deter- 
mined. The only results that may be used for this purpose are 
those which were obtained in the first period, as this is the only 
period in which perfectly constant and uniform measurements of 
velocity could be made. The rates of propagation of flame are 
given in the following table. The internal diameters of the tubes 
were: glass, 2‘65 cm.; lead, 2‘64 cm.; copper, 2-3 cm.; and iron, 
2’72 cm. : 


Methane in 
mixtures. 

Per cent. 

Glass. 

Initial velocities in cm. per second. 

Lead. Copper. Iron. 

5-99 

21-72 

19-42 

18-32 

21-22 

6-83 

33-4 

32-52 

32-68 

34-1 

7-6 

45-6 

43-5 

42-4 

43-8 

7*95 

48-6 

48-2 

45-2 

— 

8-94 

63-66 

58-7 

69-4 

63-3 

100 

69-8 

65-0 

63-2 

67-3 

10-98 

61-1 

53-9 

54-1 

57-5 

11-3 

63-3 

45-4 

47-7 

50-6 

11-74 

36-9 

36-2 

34-5 

36-1 
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The velocities raewured in the lead tube are lower than those in 
glass. The. diameters of the two tubes are so very nearly the 
same that the differences observed in the velocities must have been 
due to the effect of material. 

Lead, being a far better conductor of heat than glass, must have 
cooled the burning gases, and so reduced the speed of propagation 
of the flame. The values obtained in copper are generally lower 
than those in lead j this may be accounted for by the better conduc- 
tivity for heat and the smaller diameter of the copper tube. In the 
iron tube the velocities of the flame were found to be greater than 
in the lead (due probably to the larger diameter), but less than in 


Fm. 4. 



glass. From these reaulte it may therefore be concluded that the 
initial velocities of flame in mixtures of methane and air, in tubes 
of the same diameter, vary with the heat-conductivity of the 
material of the tube; the greater the conductivity for heat, the 
smaller the velocity of the flame. 

The initial velodties measured in the glass tube are shown 
graphically in Fig. 4, where the rates of inflammation are plotted 
againefc the amount of methane contained in the mixtures. The 
curve has been produced to the line of zero velocity, where the 
points of intersection should approximately represent the lower and 
upper limits of explosion of methane and air. This velocity curve 
appears to give the lower and upper limit values as 4‘5 and 13'1 per 
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cent, respectively. Direct determinations of the limits place the 
lower value at 5*77 per cent. (Parker, this vol, p. 1002), and the 
upper value at 12‘8 per cent (Eitnei, J. fur GmheXtuchtung, 1902^ 
45). The most explosive mixture, if considered to he the one of 
maximum velocity, contains about 10 per cent, of methane, and 
travels at an initial rate of 70 cm. per second. 

Curves of the results of Mallard and Ite Chatelier and of Bunts, 
who used the method of igniting the mixtures at the end of a 
tube, are also^shown in the same diagram. The lower velocities and 
higher methane percentages obtained by these investigators are 
probably to be explained by the different method of determination 
and by the fact that the methane they used could not have been 
very pure. 

General Conclusions. 

(1) The propagation of flame in mixtures of methane and air 
generally occurs in three distinct periods when fired from an 
open to a closed end of a tube In the first period the flame travels 
with a constant and uniform velocity. 

The second period consists of vibratory movements and a sudden 
increase in velocity. In the third period the rate again falls to 
a uniform value, as the flame approaches the closed end of the 
tube. 

(2) In tubes of a given diameter the initial velocity of explosion 
vari4 with the material of the tube; the velocity is lees in tubes 
possessing a high conductivity for heat. 

(3) The maximum initial velocity is possessed by a mixture con- 
taining 10 per cent, of methane, the rate of propagation of wbidi 
is 70 cm. per second. The initial velocity then falls with changi 
of methane content, moving towards zero at 4*5 and 13' 1 per cent, 

(4) The effect of a bend in the explosion tube varies considerabl} 
with the nature of the bend and the percentage composition ol tti 
mixture. 

It is intended to investigate further the conditions affecting 
explosion of methane ■with air. 

The University, 

JtANrHESTEi;. 
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Action of Monochloroacetic Acid on Thio- 
carbamide and Monoalkylated Tkiocarbamides, 

By pHAFULLA Cbandba Ray and Peancis Vito Febnandes. 

ONE of US (P. 19U, 30, 140) lias shown that whenever mercuric 
nitrite is treated with thiocarbamide or any other thio-compouud 
vfhich admits of the possibility of furnishing the thiol group (SH) 
by tautomeric changes, the primary reaction is of the type 
•SH + Hg(N02)2 = ‘(S^HgNOa) + HNO,. 

It seemed to us that clearer light would be thrown on the 
mechanism of tautomeric changes by studying the reaction of 
thiocarbamide — a typical representative of this class of substances 
—and also its substituted alkyl derivatives with monochloroacetic 
acid. The expectation has been fully realised. 

Volhard found that by the interaction of thiocarbamide and 
monochloroacetic acid, glycollylthiocarbamide was formed 
(AmaUn, 1873, 166, 385). This substance is now regarded as 
\}/~ or w-thiohydantoin, and it is now generally admitted that 
during its formation the parent substance, thiocarbamide, assumes 
the static configuration of iminothiocarbamic acid (compare Dixon 
and Taylor, T., 1912, 101, 2502). As Volhard brought about the 
reaction by gentle heating, hydrogen chloride and water were 
simultaneously eliminated, resulting in the formation of the above 
cyclic compound. In the present paper it will be shown that by 
the interaction of the components in aqueous solution in the cold, 
condensation of the simple character represented by the following 
equation takes place : 

NHg-C(:NH)*SH + CHaChCOgH - 

nh2*c(:nh)-s-ch2-C02H + hci 

If, however, the components are brought together in acetone 
solution in the cold, condensation of exactly the same type occurs, 
with this difference, that the hydrogen chloride which is eliminated 
is fixed by the base, with the formation of its hydrochloride. 
Glycine itself has feebly basic properties, and forms a hydro- 
chloride j the present compound is evidently a stronger base, as it 
contains an amidine group. Mouometbyl- and monoallyl-tluo- 
carbamides also give rise to the corresponding condensation pro- 
ducts in acetone solution, but no condensation takes place in 
aqueous solution. No sharp melting point of any of these com- 
pounds could be determined, as they all decompose, with slight 
charring, at about 200'^. On examining the results of analysis, it 
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iCTWH or mmcBionoAc^, 


will be noticed that the purest products were obtsmed horn 

alkylated tbiocarbamides. ^ 

The formation of these compounds throws some light on the 
constitution and reactions of tbiocarbamides. Dixon and Taylor 
(loc. cit.) state that in the formation of «>othiohydautoin “the 
parent thiocarbamide has behaved as a thiourea,” but they add 
that a compound of the type H^N'C(*NH)*SX “is essentially 
stable, and there does not appear to be any reason why conjuga^ 
tion with a molecule of haloid acid should render it stable,” They 
are further of the opinion that “ mere dissolution in the cold by 
a non-hydrolysings solvent has no effect in producing hydrogen 
chloride; but this is eliminated in presence of various hydrolysis.^' 
The successful isolation of the hydrochlorides described in this 
paper, and that in a non-ionising solvent like acetone, disposes of 
this hypothesis. 

Moreover, Werner has shown (T., 1912, 101 , 2166) that in the 
formation of formamidine disulphide, 

. kii2-c(:nh)-s*s-c(;nh)-nh2, 

by the interaction of iodine and thiocarbamide, a tautomeric 
change of the latter is involved; the halogen acid which is 
eliminated combines with the base, resulting in the formation of 
its hydriodide. It is evident that not only free halogen, but also 
a halogenated compound, which can readily part with its halogen, 
is equally effective in this respect. Another instance of the taiito- 
merism of thiocarbamide is the formation of the compound 
NH2*C(:NH)*S-CCyCH(OH)2 

recently isolated by Sen {Proc. Asiatic Soc. Bengal^ 1914) by the 
interaction of thiocarbamide and chloral hydrate (compare Coppin 
and Tithei’ley, this vol., p. 32). 


Expeei mental. 

Formamidinethiolacetic Add, NH2‘C(!NH)»S*CH2*C02H. 

The compon^ts, dissolved separately in water, were mixed and 
allowed to remain overnight. A white, amorphous product was 
obtained, which was well washed with cold water and dried in a 
vacuum. The substance was sparingly soluble in hot water: 

0T849 gave 0-1831 CO^ and 0’0747 HgO. C=:27‘00; H=4-o9. 

0'0707 „ 12‘8 c.c. N 2 at 34*5° and 760 mm. N = 19*G4. 

01318 „ 0*2157 BaS04. S-22‘47. 

032 ^ 02 X 28 requires C = 26'86; H— 4'4T; N = 20*89; S= 23*89 
per cent. 

The slightly lower percentages of nitrogen and sulphur point to 
the fact that the compound wag not obtained quite pure. Unlike 
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the compounds from the substituted thiocarbamides, it had a slight 
teadeucy to decompose, 

The hydrochloride was obtained as a white, crystalline substance 
when the components were mixed in acetone solution as before 
and left for twenty-fdur^rs. It was freely soluble in hot water, 
and moderately so in hot^lcohol : ^ 

01551 gave 0*1248 AgCl and 0*2264 BaSO.. Cl = 19*90 ■ 
S- 20*04. 

CaHaO^NaSjHCl requires Cl = 20*80 j 8 = 18*77 per cent. 

As the analysis indicates, this hydrochloride' was also obtained 
in a somewhat impure state. 

M ethyl f or mamidineihiolacetic Acid Hydrochloride 

NHMe*C(:NH)‘S*CH2'C02H,HCl. 

The solvent used was acetone, as in the previous instance. Long, 
white needles were obtained, which were readily soluble in water : 

0 0883 gave 0*0720 AgCl. Cl=20*16, 

0 1406 j, 0*1802 BaSO^. 8 = 17*59, 

0*0587 „ 8*2 c.c, at 31° and 760 ram. N = 15*24. 
GiH 802 N 2 S,HCl requires Cl=19*24j S = 17‘34j N = 15‘17 per cent. 

The chlorine of this compound could also be estimated by 
directly precipitating it as silver chloride in aqueous solution by 
means of silver nitrate. The substance is therefore a true hydro^ 
chloride. 


Allylformamidinethiolacetic A cid Hydrochloride ^ 

C3H5‘NH-c(;nh)*s-ch2*co2H,hcl 

In this case, clusters of thin, white needles were obtained, which 
were soluble in water : 

0*0608 gave 0*0744 COg and 0*0346 HgO. 0 = 33*44; H = 6*32. 
0'092 „ 11*8 c.c. No at 31° and 760 mm, N = 14*12. 

0-0718 „ 0*0518 AgCl. Cl = 17*84. 

0-0823 „ 0*0932 BaSO^. 8=15*55. 

^eHioOgNgSjHCl requires C= 34*20; H = 5‘22; N = 13*30; 

Cl = 16‘86; 8 = 15*20 per cent. 

PuEsinExcr College, 

Calcutta. 
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00 . — Magnesium Boride and Amorphous Boron, 

By Rames Chandra Ray. 

The object of the present investigation fw' to determine whether 
as Winckler (Rcr., 1890, 23 , 772) and Moissan (P/om'pt, rend,, 
1892, 114 , 392) have suggested, there might exist borides of 
magnesium other than the boride Preliminary experi- 

ments were carried out in which boron trioxide and magnesium 
powder were heated in varying proportions, and to different tem- 
peratures. However, so far as could be ascertained from the 
analyses of the products, and from the action of water and acid 
on them, no other boride could be obtained by this method. When 
a mixture of 1 part of boron trioxide was heated with 2| parts 
of magnesium powder to a red heat in a current of hydrogen for 
forty-five minutes, a product was obtained which was almost com- 
pletely soluble in dilute hydrochloric acid, and appeared, from the 
results of analyses, to consist of magnesium boride, Mg 3 B 2 , and 
magnesium oxide in the theoretical proportions. If this product 
was heated to a higher temperature, or for a long time at a red 
heat, magnesium was driven off, and a mixture of amorphous and 
crystalline boron separated. Free boron was always obtained if 
excess of boron trioxide was used, and if excess of magnesium 
was employed, the product had a metallic appearance, and seemed 
to contain free magnesium. 

After completing these preliminary experiments the prepara- 
tion of magnesium boride from magnesium and boron was 
attempted, and as it was found that crystalline boron and mag- 
nesium did not enter into combination, when they were heated 
together, the experiments were carried out with amorphous boron. 
The magnesium and boron were heated together in an iron vessel, 
which was lined with a mixture of magnesia with a little boric 
acid. The vessel was fitted with a screw cap, and a rapid stream 
of hydrogen was passed through it from the commencement of 
the experiment until the apparatus had become quite cold. The 
vessel was heated to a bright red heat. 

On analysing the product of the reaction, it was found that 
it always contained from 8 to 9 per cent, of oxygen, and as the 
only possible source of tbis oxygen was the substance which was 
supposed to be amorphous boron, it was necessary to carry out 
a series of experiments to determine whe^er tbis was actually 
the case. 

Moissan (loc, dt.), who described a method of preparing 
amorphous boron by the reduction of boron trioxide with mag* 
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■ m powder, stated that the product contained as much as 
(r^^^er cent of boron. In 1909 Weintraub (Trans. Amer. Electro- 
'll Soc. 165) carried out an investigation on the same 
‘ b eet but as this journal was not available in Bangalore, and 
the abstracted into other journals, I was not 

uainted with the results of his experiments until after the 
letion of my own work. He found that the so-called 
^irorphous boron always contained oxygen, and drew the con- 
clusion that it is really a suboxide. However, Weintraub’s paper 
does not contain a single complete analysis of the amorphous 
boron* and my own results and conclusions differ from his in 
certain important particulars. 

In preparing the boron the mixture of magnesium and boron 
trio.Ki(le or borax was heated in a crucible through which a rapid 
current of hydrogen was passed. After cooling, the contents of 
the crucible were treated repeatedly with hot and moderately 
dilute hydrochloric acid. The product was then washed with 
water and dried in a desiccator. Finally, the powder was placed 
in a hard glass tube, which was connected with a mercury pump, 
and heated to the softening point of the glass. The following are 
the results of the analyses, and certain particulars with regard 
to the preparation of the various samples: 


Composition 
of mixture. 

I. 

11. 

in. 

IV. 

B.,0 

1 

1 

3 

3 

iig' 

2i 


1 

1 

Time of heating 1 h. 20in. 

1 h. 20 m. 

30 m. 

30 m. 


Analysis 

of Product. 



Boron soluble in 
dilute nitric acid . 
Boron insoluble in 

67*41 

64*12 

9*42 

75*88 

64-08 

5*23 

2*71 

dilute nitric acid , 

404 

Mg 

0 (by difference) ... 

3*39 

7*58 

2*36 

11-12 

25-16 

18*88 

16-53 

22-09 

Composition 
of mixture. 


V. 

VI. 


Borax . 
Mg 


1 

1 

5 

4 


Time of heating 

.. Ih. 40in. 

Ih. 20 m. 



Analysis 

of Product. 




Boron soluble in dilute 

nitric acid 52*60 

Boron insoluble in dilute 

nitric acid 20*94 

Mg 7*68 

0 (by difference) 18*78 


61*93 

3*90 

9-97 

24-20 
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Weintraub does not appear to have made any distinction 
between the amorphous boron,” which is readily soluble in 
dilute nitric acid, and the crystalline boron, which is alwa 
present in smaller or larger quantity, and is insoluble in 
acid. With regard to the magnesium content of the product he 
refers to the fact that samples containing less than 1 per cent 
of magnesium had been obtained by heating mixtures of 4 parts 
of boron trioxide with 1 part of magnesium, and to the complete 
removal of the magnesium when the “ boron suboside is re fused 
at high temperature with boric anhydride” in the electric vacuum 
furnace. The product then obtained is said to contain 16 to 14 
per cent, of oxygen, but no analyses are given. This point will 
be discussed later. 

The object of the present investigation was to obtain amorphous 
boron, which should be free from oxygen, and, therefore, samples 
of the substance containing oxygen were heated with excess of 
magnesium, and with metallic sodium. In the first case, mag* 
nesium boride was formed, and subsequently decomposed at the 
higher temperature employed. The final product in each case 
was crystalline boron, which was insoluble in nitric acid, and did 
not combine with magnesium to form a boride. The following 
are the results of the analysis of one sample of the crystalline 
boron : 


Boron 98-10 

Silicon 2-16 

Magnesium Trace 

Total 100-26 


It would appear that the substance which Weintraub considers 
to be boron suboxide, and has generally been supposed to be 
amorphous boron, is really a solid solution of a lower oxide of 
boron, in boron. This view is supported by the fact that, as 
Travers and Gupta have shown, an oxide, which has the formula 
B 4 O 3 ,* and is insoluble in acids or alkalis, actually exists, and also 
by the work of Louis (Diss., Stuttgart), who has shown that 
the so-called monoxide of zirconium is possibly a solid solution 
of a dioxide in the amorphous element. It is not at all im- 
probable that amorphous substances, which must he regarded as 
supercooled liquid, are only stable when they contain impurities. 
As will be shown presently, the magnesium in the substance is 
probably present as the oxide, possibly as a borite in solid solu- 
tion. If this is assumed to be the case, the atomic ratio of the 
boron, which is soluble in nitric acid, to the oxygen which is not 


* Coninmnicated to the Royal Society. 
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eombiued with the magnesium, is found to have a fairly constant 

value : 


No. of experiment. I. II. m, iv. v. VI 

Ratio B/0 4-2 6-6 6-6 6-1 6-2 5-2 


One would expect the results to be more concordant if the 
substance were a compound, such as a suboxide. Further, the 
existence of an oxide, BaO, does not appear to be likely. 

Fairly conclusive evidence that the magn^ium is present in 
combination with oxygen, and not in combination with boron, is 
derived from certain experiments, which were carried out with 
tbe view of testing Weiutraubs statement that the magnesium 
could be removed by fusion with boron trioxide. Two samples 
of the amorphous boron were taken for these experiments, one of 
tliem containing a small, and the other a large, proportion of 
crystalline boron. The following are the results of the experb 


ments : 

Experiment A. 

Before fusing with 

After fusing with 


boron, trioxide. 

boron trioxide. 

Boron insoluble in HNOg 

2’71 

3-12 

Boron soluble in UNOj 

64-08 

77-36 

Mg 

11-12 

0-58 

0 (by difierenoe) 

22-09 

18-96 

Ratio B/0 (combined with B) 

6-10 

6-02 

Boron iiiaoluble in HNOj 

Experiment B. 

20-94 

20-18 

Boron soluble in HNO.. 

52-60 

58-41 

Mg ' 

7-68 

3-23 

0 (by difference} 

18-78 

18-18 

Ratio B/0 (combined with B) 


5-30 


In calculating the value of the ratio B/0 (combined with B), 
it is assumed that the magnesium is present in both cases as the 
oxide MgO. As this ratio remains practically unchanged, even 
when nearly the whole of the magnesium has been removed, it 
it obvious that the removal of the magnesium must have been 
accompanied by the removal of oxygen, that these two elements 
were present in the system in combination, and that the mag- 
cesium was not present as a boride. That the magnesium is not 
tcmovcd by heating the amorphous boron with hydrochloric acid 
ui a sealed tube to 150°, whilst it is readily removed by fusion 
with boron trioxide, may be explained by the fact that the rate 
of diffusion of the magnesium oxide in the solid solution is 
very much greater at the higher than at the lower temperature. 

It should, furthermore, be pointed out that on heating the 
samples of boron which were prepared from borax they evolved 
YOL. cv. 7 B 
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a considerable quantity of hydrogen, but that the loss of wei&ht 
on heating was only equivalent to the weight of hydrogen lost 
The atomic ratio of the hydrogen to the total oxygen is in tte 
first case 1/1’3 and in the second case 1/3. In both cases the 
atomic ratio of the boron soluble in nitric acid to the total oxygen 
is the same, namely, 5*2, and this, together with the fact that 
the loss of weight is equal to the weight of the hydrogen lost 
makes it probable that the hydrogen is actually occluded in the 
substance, and is not originally present as water. Thus from 
1 gram of substance there was obtained, in the case of No. Y 
0*009 gram of hydrogen, and 0*004 gram in the case of No. Vl' 
The samples of boron prepared from boron trioxide gave off only a 
trace of gas. 

It will be observed that both the samples of amorphous boron 
wliich yield hydrogen on heating contain a large quantity of 
crystalline boron, and that it is the crystalline boron which 
occludes the hydrogen appears, from the following experiment to 
be highly probable. A quantity of amorphous boron, containin<T 
about 3 per cent, of crystalline boron, which yielded only a trace 
of hydrogen when heated, was heated strongly with a small quan- 
tity of magnesium, and the residue, after treating with hydro- 
chloric acid, and washing with water, was dried in a vacuum 
overnight. The residue, containing 30 per cent, of crystalline 
boron, was dried in a desiccator for a day, and the quantity of 
hydrogen which was given off on heating was determined. 
Further determinations of the quantity of hydrogen evolved on 
heating were made after sixteen and seventy-two days. The 
following are the results of the experiments: 

Quantity of hydrogen 

Time. per cent. 

1 day 0-52 

16 days 0*46 

72 „ 0-34 

As might be expected the occluded hydrogen is slowly oxidised 
when the boron is exposed to the air. 

Magnedum Boride. 

As it was found that no change took place when crystalline boron 
was heated witli magnesium, that it was impossible to obtain 
amorphous boron free from oxygen, and that magnesium boride 
decomposed when heated strongly into magnesium and boron, it 
was obviously impossible to obtain the boride in the pure state, 
but only a mixture of the boride with magnesium oxide and a 
small quantity of crystalline boron. However, by investigating 
the reaction between magnesium and the amorphous boron, and 
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making a series of analyses of the products, it was possible to 
jjjive at a definite conclusion as to the composition of the one 
boride which appears to exist. 

In these experiments the samples of amorphous boron I and 
111, of which the analyses axe given above, were employed. The 
brown powder was packed tightly between two layers of mag- 
nesium powder into the magnesia-lined iron crucible. The cover 
was then screwed on to the crucible, which was heated to a red 
lieat for about half-an-hour, a rapid current of hydrogen being 
passed into it from the commencement of the experiment until 
the apparatus was cold. The crucible was then opened, and the 
mass of boride was separated without difficulty from the two 
plates of metallic magnesium which lay above and below it. It 
was then crushed and analysed. The following are the results 
of the analyses : ^ 

Insoluble in nitric acid 3*82 

Insoluble in hydrochloric acid . 3*86 

Magnesium 70*16 

Boron soluble in nitric acid 17*19 

Oxygen (by difference) 8*83 

Magnesium as oxide 13*23 

Magnesium as boride, or as metal 

(J) 56*93 

Boron as boride (/^) 17*19 

Ratio AfU 1*5/1 


II. 

III. 

IV, 

V. 

2*42 

1*03 

0-76 

0*76 

2'48 

MO 

0*80 



74*48 

73-33 

72*99 

74*13 

14*82 

16*76 

18-48 

18*76 

8-28 

8*88 

7*77 

6*35 

12*42 

13*32 

11*64 

9*51 

6206 

60*01 

61*35 

64*62 

14-82 

16*76 

18*48 

18*76 

1*9/1 

1*6/1 

i-5/lo 

1*5/1 


lu this series of experiments it will be observed that the 
difference between the amount of the residue insoluble in nitric 


acid and of the residue insoluble in hydrochloric acid is extremely 
small, showing that the whole of the boron was present either as 
boride, or as crystalline boron. It is, therefore, certain that not 
more than T5 gram-atoms of magnesium is required to combine with 
1 gram-atom of boron. Further, when the ratio AjB rose much 
above 1‘5, as in the case of experiment No. II, the residue had a 
metallic appearance, and obviously contained metallic magnesium. 

In order to determine whether a boride containing less mag 
nesuim than the compound MgaBq could exist under the con- 
ditions under which these experiments were carried out, samples of 
product No. II were heated for increasing periods in a vacuum in 
quartz tubes. The following are the results of the experiments; 


Insoluble in nitric acid 

Insoluble in hydrochloric acid.. 

Magnesium 

Coron soluble in nitric acid 

Uxygen (by difference) 

Mg as oxide 

Mg as boride or as metal ( .1 ) . . 

» aa boride [B] 

Ratio AjB 


n. 

Hr?. 

IDj. 

II^. 

2-42 

2*51 

4*60 

8*55 

2*48 

2*48 

6*30 

12-23 

74-48 

72*44 

68*02 

63* 10 

14*82 - 

15-16 

16*65 

15*23 

8*28 

9*89 

10*73 

13*12 

12*42 

14*82 

16*08 

19*68 

62*06 

57*62 

51*94 

43*42 

14*82 

15*16 

14-90 

13*55 

1*9/1 

1*7/1 

1*59/1 

1*47/1 


7 B 2 
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The roBulte of these experiments show that on heating ^ 
vacuum such a mixture, for which the value of the ratio AjJi jg 
much greater than 1'6, magnesium volatilises, but that, at first, 
the quantity of free boron does not increase. When, however, 
the value of the ratio falls to the neighbourhood of 1*5, the qua^. 
tity of crystalline and amorphous boron in the mixture begins to 
increase rapidly. It may, therefore, be concluded that under the 
conditions of temperature and pressure at which the experiment 
was carried out, no boride of magnesium other than the com- 
pound MgsBg can exist. 


Concludons. 

(1) The element boron has only been obtained in one form in 
a state approaching purity, namely, that of a crystalline substance 
which is practically insoluble in nitric acid. 

(2) Weintraub's conclusion that the so-called amorphous boron 
always contains a considerable quantity of oxygen has been 
confirmed. 

(3) It appears probable that the so-called amorphous boron is 
a solution of a lower oxide of boron and of magnesium oxide, 
possibly in combination as a borite, in elementary boron in tlie 
amorphous or superfused liquid state. The magnesium oxide may 
be removed by fusion with boron trioxide, but not by heating 
with acids. 

(4) On heating crystalline boron with magnesium no reaction 
takes place, but on heating the so-called amorphous boron with 
magnesium, a mixture of magnesium boride (Mg^Bg) and mag- 
nesium oxide is obtained. 

(5) At a red heat and under normal pressure only one boride 
having the formula MggBg is formed. 

(6) On heating the horide, magnesium is driven off and the 
greater part of the boron separates in the crystalline state. 

Depaktment op Genbkal Chemistry, 

Indian Institute of Sciekcb, 

Bangalore, India. 
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QCl-'-Tke Action of Magnesium Phenyl Bromide 
on Derivatives of Phenyl Styryl Ketone, 

By Ida Smedley MacLban and Sibyl Taite Widdows. 

In an investigation which had for its object the preparation of 
au optically active compound, we desired as starting materials the 
jp-carbethoxy- and ;?-dimethyIamino-derivatives of jBjff-diphenyl- 
propiophenone. It was expected that these substances would be 
produced by the action of magnesium phenyl bromide respectively 
on the p-carbethoxy- and p^dimethylamino-derivatives of phenyl 
styryl ketone. These reactions have therefore been carried out 
and the products investigated. As the behaviour of these sub- 
stances in subsequent reactions did not lead to the results antici- 
pated, it has been found necessary to modify our original scheme, 
and we desire therefore at this stage to record the properties of 
the substances prepared in the course of this investigation. 

The action of unsaturated ketones with the Grignard reagent 
]ias been extensively studied by Kohler and his co-workers. He 
finds that in compounds containing the grouping >C1C*CI0, the 
addition of the magnesium compound may take place in two ways, 
]iamely, (a) by aj3-addition, leading to the formation of an un- 
saturated alcohol, 

0HX:CH'CY:0 CHX:CH-CRY-OMgBr -> 

CHX:CH-CRY-OH, 

or {b) by a6 addition, leading to the formation of a saturated 
ketone, 

CHX:CH‘CY:0 ^ CHXR-CH:CY‘OMgBr 

CHXR-CHg-OY’.O. 

As the result of the investigation of a large number of these 
compounds, Kohler {Amtr. Ghem, 1907, 38 , 511) concludes 
that the mode of addition to substances containing the chain 
>C.C*0.0 is affected more hy the number and arrangement of 
the hydrocarbon residues in the ketone than by their chemical 
character; on the other hand, the relation between the mode of 
addition and the nature of the magnesium compound is less easily 
determined, but from the results obtained by the action of various 
magaesium compounds on styryl ethyl ketone, Kohler suggests that 
t e mode of addition to any given ketone depends more on the 
chejnieal than on the spatial character of the hydrocarbon residues 
contained in the magnesium compound. 

The action of magnesium phenyl bromide on phenyl styryl 
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ketone was investigated lay Kohler {Amer, Ghem. J., 1903^ 29 
352; 1904, 31, 642), who showed that. the product consisted of 
diphenyipropiophenone. Addition of the magnesium compound 
had therefore taken place in the o^-position. 

We .expected^, therefore, that the action of magnesium pheny] 
bromide on phenyl p-carbethoxystyryl ketone and on pheny] 
2 Miimethylaminostyryl ketone would take place similarly, and that 
in each case the saturated ketone would be formed. The possi 
bility that the carbethoxy-gjoup in the benzene nucleus might aiso 
react was not excluded, and a diminished yield of the desired 
ketone in this event might be expected. We find, however, that 
whereas the main product of the reaction with pheny] 
p-caxbethoxystyryl ketone is a saturated ketone (the reaction being 
therefore similar to that with phenyl styryl ketone itself), in tlie 
case of phenyl p-dimethylamino styryl ketone the product is un^ 
saturated, and the addition of the magnesium compound appears 
therefore to have taken place in this case in the a^-position, the 
final product being the unsaturated alcohol. 

C02Et-C6H4-CH:CH'CPh:0 

COaEt-CgHj-CHPh-CHXPh-OMgBr 

C02Et*CaH4-CHPh’CH2-CPh:o. 

NMe2-C6H4-CH:CH-CPh:0 

NMe2*CfiH4-CH:CH-CPh2*OMgBr-> 

NMe2-C6H4*CH:CH-CPh2*0H. 

In the case of the substances now investigated, therefore, the 
chemical nature of the substituent appears to exercise a consider- 
able influence on the mode of addition, and the electronegative 
character of the groups to be a factor of considerable importance 
in determining whether addition shall take place in the aj3- or 
the aS-position. In each case the carbethoxy- and diinethylamino- 
groups occupy the para-position, and the difference in the size of 
the groups ■C^H 4 NMe 2 and 'C 8 H 4 *C 02 Et can hardly be sufficient 
to account for 'the marked difference in the nature of the reaction 
observed. It seems difficult, therefore, to explain the results now 
described by the phenomenon of steric hindrance, the chemical 
nature of the substituents in the phenyl nucleus being here, appar- 
ently, a factor of considerable importance. 

We propose to investigate further the effect of the substituted 
amino-group on the reaction of unsaturated ketones with tlie 
Grrignard reagent. 

Experimental. 

The p-cyanobenzaldehyde required for the preparation of phenyl 
2 >-carbethoxystyryl ketone was obtained from toluene by the 
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series of reactions previously carried out by MellinghofE (Ber., 
1889, 22 , 3208) and Eeinglass (Ben, 1891, 24 , 2421), employing 
the improved method of oxidation of Moses (Ben, 1900, 33, 2624) 

Phenyl ^■XJyanoityryl Ketone. 

This compound was prepared by condensing p-cyanobenzaldehyde 
with acetophenone in the presence of alkali, 

CN-CcH^'CHO -f CHs^CO-CgHj- 

CN‘C6H,‘CH:CH-CO-CeH, + H,0. 
Sixteen grams of ^^cyanob6nzaldehyde were dissolved in 150 c.c. 
of alcohol, and 16 grains of acetophenone added. The alcoholic 
solution was heated to 40®, and 20 grams of a 10 per cent, solution 
of sodium hydroxide were added, the whole being well stirred. 
The solution became deep yellow, and almost immediately the 
condensation product began to separate. The solid was collected 
aud washed with alcohol, when 26 grama of the crude product 
were obtained, being a yield of 90 per cent, of the theoretical. 
After three recrystallisations the substance separated in colourless 
masses of branched needles, and melted at 156 — 157°; 

0-1720 gave 0-5190 COg and 0-0784 HgO. C=82-38j H-5-06. 
0-1940 „ 10-2 C.C. Ng (moist) at 14® and 761'5 mm. N=6 2. 

GjgHjiON requires 0 = 82*40; H=4-72; N = 6*0 per cent 
On allowing the mother liquor obtained from the crude phenyl 
pcyanostyryl ketone to remain, a small amount of a colourless 
substance separated, which was not further investigated. 


Phenyl Y>-^^^hoxymethyhtyryl Ketone^ 
COaMe-CeHi-CHtCH-CO’CgHa. 

The hydrolysis of the cyano-group and the esterification of the 
carboxyl group were effected by passing a current of hydrogen 
chloride through a hot alcoholic solution of phenyl p-cyanostyryl 
ketone. 

Ten grams of this compound were dissolved in about 200 c.c. of 
methyl alcohol in a flask fitted with a reflux condenser, and into 
this solution, heated on a water-bath, a current of dry hydrogen 
chloride was passed for eight hours. On remaining overnight a 
crystalline precipitate separated, which, when recrystallised twice 
from alcohol, gave colourless needles, sparingly soluble in ether, 
and melting at 121—122®: 

0-1884 gave 0*5320 CO 2 and 0*0848 Ufi. 0=77*01; H=4'99. 

0*1913 „ 0*6358 COg „ 0-0898 HgO. 0=76*38; H=5-21. 

requires 0=76*69; H = 5*26 per cent. 
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Similarly, the ethyl ester was prepared, from the solution of the 
ketone in ethyl alcohol. After twice recrystallising from alcohol 
colourless plates, melting at 83—84^, were obtain^. These were 
rather more soluble in ether than the corresponding methyl esUr; 

0 1527 gave 0-4344 COg and 0 0800 HgO. C=77*50; H=5-8l. 

CigHijOs requires C=7714; H=5*71 per cent. 


i^-Carbethoxy-$$-dij}he7iyl‘pro'piophenonef 

C02Et*CeH4’CH(C6H5)-CH2-C0-CBH5. 

This substance was prepared by the action of magnesium phenyl 
iodide on phenyl jHiarbethoxystyryl ketone. As the result of a 
large number of experiments, in which the proportion of the 
Grignard reagent was varied, it was found that the best result was 
obtained when two molecules of magnesium phenyl bromide were 
taken to one molecule of the ketone. With one molecule of the 
Grignard reagent, a considerable part of the ketone remained un- 
attacked, whilst the yield of the product was not unproved hy 
adding a larger excess of the Grignard reagent. The reaction was 
also carried out in benzene and in amyl ether solution, but the 
results were less successful than with ether. It was found most 
advantageous to add the Grignard reagent to the ethereal solution 
or suspension of the ethyl ester, heated on the water-bath. 

Ten grams of the ethyl ester were added to 150 c.c. of ether, 
and the solution was warmed on the water-hath ; magnesium phenyl 
iodide, prepared from 5*64 grams of magnesium and 15*5 grains 
of iodobenzene, was slowly run in with constant shaking. (Three 
times the calculated quantity of magnesium was taken, as Teconi- 
mended by McKenzie and Martin, T., 1913, 103, 113, and 
Schmidlin and Massini, Ber,^ 1909, 42, 2381.) After the addition 
of the Grignard reagent, the heating was continued for about 
three-quarters of an hour, when the product was decomposed by 
the addition of ice and dilute sulphuric acid, and the ethereal solu- 
tion separated. After distilling off the ether, 'the residue was 
distilled in a current of steam to remove excess of iodobenzene and 
diphenyl. The product, after steam distillation, was extracted 
with ether, the ethereal solution dried and distilled, and the resi- 
due left over sulphuric acid in a vacuum desiccator. The yellow, 
viscous mass was very soluble in all the ordinary organic solvents, 
and resisted all attempts at crystallisation. 

Analysis of different specimens of the substance obtained under 
different conditions gave the following results : , 

C=81-6, 82-07, 82-48, and 81-6. H=6-20, 6-20, 6-18, and 6'14. 

C^H220s requires 0=80*44; H = 6'14 per cent. 
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rfjie viscous substano© th as therefor© not pure, and probably 
ntained small quantities of other by-products capable of being 
^rmed by th©., Grignard reagent reacting with more than one 
group of the molecule. 

^ The viscous mass, containing 2>^arbethoxy-0^-diphenyIpropio- 
henone, was heated with a 10 per cent, solution of alcoholic 
^oUssium hydroxide on a water-bath for ten minutes. Th© alcohol 
^33 distilled off, the residue cooled, diluted, and filtered from a 
amount of oily substance. To the filtrate was added excess 
of^'dilute hydrochloric acid, when a white precipitate of the corre- 
oiiding acid separated. This was dissolved in sodium carbonate 
sLtion, from which th© sparingly soluble sodium salt separated. 
This forms silky needles, melting at 124—125^. Th© 'potassium 
salt is also sparingly soluble, but dissolves more readily than the 

sodium salt. n- j ^ 

The acid, reprecipitated from the salt and crystallised from 

dilute alcohol, separated in clusters of transparent needles, melt> 
in<^ at 184—185°. Th© yield of purified acid was between 10 and 
Ih'per cent, of the theoretical amount: 

0 1235 gave 0‘3624 CO2 and 0*0651 H^O. C==80*29; H-5-84. 

C22H18O3 requires 0-80*00; H-5*45 per cent. 

The molecular weight was determined by ignition of the silver 
salt: 

0-4666 gave 0*1554 Ag. M.W.-329‘67. 

C22H18O3 requires M.W.-330. 

The formation of a semimrhazide showed that the carbonyl 

group was also present. ^ • , xu 

The acid (0*4 gram) was heated in alcoholic solution with the 
calculated quantity of semicarbazide hydrochloride and sodium 
acetate. After some time a white precipitate separated, whicli 
melted at 216—217°. It was sparingly soluble in alcohol, benzene, 
or ether, and was best recrystallised from acetone. The purified 
substance melted and decomposed at 220—221° : 

0*1146 gave 0*3004 CO2 and 0*0584 H^O. 0=71*49; H=5 60, 
0*0704 , 6*7 C.C. N2 (moist) at 19° and 758 mm, N -10*92. 

C23H2AN8 requires 0=71*31; H = 5*42; N=10*85 per cent. 
The acid, when tested with bromine in alcoholic solution and 
with potassium permanganate solution, behaved as a satura e 
compound. 

Fhenyl p-Bimethylaminostyryl Ktione. 

This compound was prepared by condensing p-dimethylammo- 
henzaldehyde with acetophenone in the presence 0 so lunt 
.methoxide in alcoholic solution. 
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Equimolecular proportions of y-dimethylaminobenzaldehyde aii{} 
acetophenone were dissolved in alcohol, and one molecular propoj 
tion of sodium methoxide in methyl-alcoholic solution was added 
The whole was heated for a few minutes and allowed to remaiij 
overnight, when a copious mass of the condensation product 
separated. On recrystallisation from alcohol, orange-colomed 
crystals were obtained, melting at 113 — 114° (compare Sacha and 
Lewin, i?er., 1906, 35, 3576). From the mother liquors two other 
substances were isolated ; after the removal of the greater part of 
phenyl ^dimethylaminostyryl ketone, pale yellow crystals 
separated, which on repeatedly recrystailising from alcohol were 
obtained in colourless, glistening crystals, melting at 124-^1250 
These are not described as occurring in the preparation of phen?! 
p-dimethylaminostyryl ketone given by Sachs and Lewin (Zoc. cit.'j ; 

0*1880 gave 0*5596 CO 2 and 0-1116 HgO. C-81-17; H:= 6 ‘ 59 . 

0*1793 „ 6-4 c.c. Ng (moist) at 11° and 750 mm. N=4'20. 

C 25 H 25 O 2 N requires C=80'86; H=6‘73; N = 3-77 per cent 

The substance has therefore probably the constitution 

NMe2-C6H4*CH(CH2-CO-CgH5)2, 

being formed by the condensation of two molecules of acetophenone 
with one molecule of dimethylaminobenzaldehyde. It failed, how- 
ever, to give a semicarbazide when warmed with the equivalent 
quantities of semicarbazide hydrochloride and sodium acetate. 
The remaining substance which was separated was formed only in 
small amount; it was insoluble in alcohol, and has not been further 
investigated. 

B iph e nyl-^-dim t thylaminostyTylcar 6 inol, 
NMe^-CgH^-CHrCH^CPh^-OH. 

This substance was prepared by the action of magnesium phenyl 
bromide on phenyl y>*dimethylaminostyryl ketone. It was found 
that the best result was obtained by adding a large excess of the 
G-rignard reagent (three times the calculated amount) to the ammo- 
compound dissolved or suspended in boiling ether. The reaction 
seemed to be complete at the end of about one hour, the ethereal 
solution being kept boiling throughout. 

On first adding the Grignard reagent a crimson colour was pro- 
duced, which gradually disappeared as the reaction progressed, 
until finally a nearly colourless solution was obtained. The mix- 
ture was then cooled, and ice and dilute sulphuric acid were added. 
On addition of the acid a violet colour was produced, and the 
liquid separated into three layers, namely, (1) an ethereal, (3) an 
aqueous, and (3) a deep red, oily layer. The latter, which was 
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insoluble in ether, contained the sulphate of the product required, 
jt was several times shaken with ether to remove the excess of 
bromobenzene and any diphenyl formed. On allowing the oil so 
obtained to remain in contact with dilute sulphuric acid, diphenyl- 
plimethylammostyrylcarhinyl sulphate separated in colourl^, 
shining plates. If the oil is at once treated with excess of sodium 
carbonate solution, the free base separates as a white solid. This 
was extracted with ether, the ethereal solution dried and 
evaporated, and the yellowish-white solid which was left recrystal- 
lised several times from alcohol. It was also purified by distilla- 
tion under diminished pressure; a yellow, viscous liquid passed 
over at 297 — 300^/15 mm., which solidified on cooling to a yellow 
solid, and after three recrystallisations from alcohol this furnished 
colourless needles, melting at 100°. The yield was 37 per cent, of 
the theoretical : 

0T894 gave 0'5846 CO 2 and 0-1220 H^O. Cr=84-17; H=:7-15. 

0-1314 „ 5-25 c.c. Nj (moist) at 16° and 768-4 mm. N = 4'7. 

C^jHa^ON requires C:^83-89; H=^6'99; N=4-25 per cent. 

The above substance failed to give a semicarbazide. In alcoholic 
solution, one molecular proportion of bromine was readily absorbed 
at the ordinary temperature. In acid solution it readily de- 
colorised a solution of potassium permanganate in the cold, and in 
alcoholic solution rapidly reduced a cold, neutral solution of per- 
manganate, The substance therefore contains an ethylenic link- 
ing, and must be regarded as the unsaturated alcohol. The red 
colour produced by the addition of sulphuric acid to the product 
of the Griguard reaction is evidently due to a trace of an impurity, 
as the purified base gives no colour when treated with dilute 
sulphuric acid. Traces of a by-product formed in the reaction also 
produce a green fluorescence in chloroform solution, a property 
which is not shown by the purified base. 

The expense of this research has been in part defrayed by a 
grant from the Royal Society, for which we desire to express our 
thanks. 
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COIL — Constitution of the Ai^lidmedmeihjl 
pyrones and their Salts, * 


Alfred Archibald Boon, Forsyth James Wilson, and 
IsiDOR Morris Heilbron. 


The constitution of 4-pyrone, the alkylpyronee and the salts whict 
these substances form with acids has been fully investigated, both 
from the chemical and from the spectrographic point of view. From 
purely chemical considerations Collie (T., 1904, 85, 973) was led 
to adopt a bridged formula for dimethylpyrone and its hydro- 
chloride : 

.CMe-CH. ^CMe-GH. 

0 ^ 0 — ^0 O^-HOCl-^C 

\CMe:CH/ \OMe : OlV 

(h) ■ 

in place of the formulae; 


^/CMeiCH 

^^CMerCH 


>co 


( 11 .) 


Cl-^^^CMe:CH 


>co 


which were at that time generally ascribed to the base and iti? 
hydrochloride* 

The spectrographic investigations of these substances by Baly, 
Collie, and Watson (T., 1909, 95, 144) also favoured bridged 
formulae for the pyrones and their salts with acids. If dimethyl- 
pyrone possessed the unsaturated structure as represented by 
formula II, it would be expected to show strong selective absorp- 
tion: a glance at Fig. 1 (dash curve I), where we have reproduced 
the absorption curve of dimethylpyrone, shows that the absorp- 
tion is merely of a general character, which is in agreement with 
the bridged structure for this compound. 

On the other hand, the absorption of the pyrones in the presence 
of sodium ethoxide and also the alcohol compound of dimethyl- 
pyrone (Fig. 1, dash curve II), exhibit strong selective absorption. 
In order to account for these changes, the additive compounds are 
represented by the following formulae : 


Na\^^OMe:CH 

EtO^^^CMeiCH 


>co 


EtCr ^CMeiCfl 


>co. 


In a recent paper (P., 1914, 30, 205) one of us has shown that 
dimethylpyrone can be condensed with aldehydes forming arylidene- 
dimethylpyrones, coloured basic compounds, from which, by the 
action of acids, intensely coloured salts can be obtained. 

A spectrographic examination of these arylidenedimethylpyroQE® 
and their salts has been undertaken, and also that of 
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^^j^iAoamylmtthyVjyyronej the preparation of which is described 
at, the end of this paper. The results of this investigation throw 
light, we believe, on the constitution of the various compounds in 
question, and indicate also the nature of the reaction taking place 
^vhen dimethylpyrone is condensed with an aldehyde in the present 
of an alcoholic solution of sodium hydroxide. 

pigs. 1 and 2 show the absorption curves of these arylidenedi- 
niethylpyroi^^- All axe very similar in type, a broad, well-defined 


Fio. 1. 

O&ciliaiiQii /rcgttencies. 

2000 22 24 26 28 3000 82 34 38 38400042 



Full curre I, : Bis{ebni<iylidrrim.cthyl)pyro-ne in alc.okol, 

,j ,, II. : Tdrahrmio-derivaiim in alwhol. 

Dot curve: ,, ,, ,, ,, -’t-excm of sodmmdhoxidc, 

Dash curve I, ; Dimethylpyrone (reproduced). 

,, „ II. : Alcohol compound of dimethylpyrone (reproduced). 


band with head at l/\3000 — 3200 being exhibited by each in 
10,000-solution. It will be seen, moreover, from Fig. 1 that 
the absorption curves of these pyrones are similar to that obtained 
by Baly, Collie, and Watson [loc. cit.) for the alcohol compound of 
dimethylpyrone, the higher degree of unsaturatiou and the greater 
molecular weights of the arylidenedimethylpy rones accounting for 
the sliift towards the red end of the spectrum. Hence, we are forced 
to the conclusion that whilst dimethylpyrone doubtless possesses a 
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bridged structure, the compounds examined by us are of tijg 
symmetrical unsaturated type: 

h:chr):ch'^^^’ 

Fig, 2. 

Oseillation frequencitfi. 

18 2000 22 24 26 28 3000 32 34 36 38 4000 42 



10 


FiiU curve : Bis{aini&ylid6ne'metJiyl)^rone in acetk acid. 

Dot „ : Foiinaie in alcohol. 

Dash ,, : Hydrochloride in alcohol. 

Dot aud dash ciu-ve : ,, ,, chloroform. 

Lower curves. 

Full curve I. ; Bis{henzylidencmethyl)pyrone in alcohol. 

Dash curve : Hydrochloride in alcohol. 

Dot and dash curve : Bis{hcn9yUdenc'inethyl]pyrone in mlphuric acid. 

Full curve II. : Bis{fiirfurylidenemethyl)pyrone in alcohol. 

Dot curve : Hydrochloride in alcohol. 

In order to explain the mechanism of the condensation of 
dime thy Ipyrone with aldehydes in the presence of alcoholic sodium 
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hydroxidoj tho first action appears to be the formation of tho 
sodium efcboxide compound of dimethylpyrone, a symmetrical struc- 
ture being thereby produced. 

In consequence of the symmetry of the molecule both of the 
methyl groups are simultaneously attacked by the aldehyde, with 
the production of a bi8(arylidenemethyl)pyrone. As already indi- 
cated in the previous paper, all attempts to cause only one methyl 
group to react with a given aldehyde were unsuccessful, and this 
can be explained only on the assumption of a symmetrical structure 
of the molecule. The following scheme would represent according 
to our views the course of this reaction : 

^ +N^ttOH+EtOH 


c 



^^C(CH:CHAr):CH^.p^ 


It is noteworthy that Staudinger (“Die Ketene,” Stuttgart, 
pp. 63, 115) found that, owing to the presence of the carbonyl 
group, dimethylpyrone reacts with diphenylketen, although with 
difficulty. 

The spectrographic examination of the salts formed by the action 
of acids on these arylidenedimethylpyroneB has led us to the con- 
clusion that these salts have a constitution quite similar to that 
of the parent compounds. The hydrochloride, for example, would 
be represented by the formula I, but it should be noted that with 
excess of hydrochloric acid a dihydrochloride (II) might possibly 
be formed. 


^0(CH;CHAr):CH-^„„ 

Cr^^C(CH:CHAr):CH'^^^ 

(I.) 

CK^^Ci,CH:CHAr):CH^ ^ ^C1 
( 11 .) 


In Fig. 2 (upper curves) are shown the absorption spectra of 
bis(anisylidGnemethyl)pyrone in alcohol, and also the curves of 
various salts of this substance. In the presence of acetic acid no 
alteration in the absorption takes place, whilst, on the other hand, 
tbe hydrochloride of this substance shows two absorption bands, 



2180 BOON, WILSON, AND HEILBRON; THfi CONSTITUTION 


one practically identical with that exhibited by the parent 3 ^^ 
stance and one of very small persistence with head at 1/;^2200 
which may be assigned the characteristic colour of the salt, 
was found when examining these salts in alcoholic solution that a 
large excess of acid was necessary to ensure complete saltformatioji 
and obtain the two bands. The absorption curve of the sulphuric 
acid salt is similar to that of the hydrochloride, whilst the yellow 
formate (dot curve) shows an absorption curve with only one hand, 
but further into the red than the acetate. The lower curves repre- 
sent the absorption spectra of bi 8 (furfurylidenemethyl)pyrone, 
bis(ben 3 :ylidenemethyl)pyron 6 , and some of their salts. In the case 
of the latter compound, which is evidently less basic than either 
of the other two pyrones, complete salt-formation with appearance 
of the two characteristic bands was obtained in photographing only 
in pure sulphuric acid. 

The addition of four atoms of bromine to the unsaturated side- 
chains in bis(anisylideneine thy l)py rone produces a very marked 
change in the type of absorption curve, as is evident from a glance 
at Fig. 1. Jt will, moreover, be seen that as regards general absorp 
tion this tetrabromo-derivative corresponds with dimethylpyroue, 
hence we ascribe the bridged structure : 


MeO-aH/CHBr-CHBr 


■(/|\-0HBr-CHBr'C,H4’0Me 

ii o [ 

in V HR 


HO Y OH 
0 


to this compound. 

So far no salts with acids have been obtained from this sub- 
stance, and the addition of hydrochloric acid produced no altera- 
tion in the absorption curve; the presence of the bromine atoms 
evidently tends to make the whole molecule too acidic for salt 
formation with acids. A similar case is afforded by diacetyldi- 
methylpyrone, which, as was pointed out by Collie (T., 1904, 85, 
971), yields no salts with acids. It would seem, therefore, that tb 
bridged structure is possessed by pyrones of an acidic or weakly 
basic nature; thus, according to Baly, Collie, and Watson (loc. cit)^ 
dimethylpyrone, diacetyldimefchylpyrone, and ethyl chelidonate all 
possess the bridged structure. On the other hand, the arylidene- 
dimethylpyrones examined by us are undoubtedly more basjc, 
easily yielding, as they do, salts with acids, and we ventrire to 
suggest that it is the basic character which conditions the syro 
metric structure. . 

A further proof that the arylidenedimethylpyrones are more as'c 
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tliaii any compo^ds of this type hitherto examined ie afiorded by 
the fact that big(anisylid6nemethyl)pyrone apparently yields no 
compound with sodium ethoxide; even a large excess of this reagent 
produced no change in the absorption curve. The tetrabromo-addi- 
tive compound, however, being acidic, gave indications of the forma- 
tion of a sodium ethoxide compound ; the absorption curve in pres- 
ence of a large excess of sodium ethoxide is shown in Eig. 1 (dot 
curve), where it will be noticed there is a large step-out in the 
same position as the characteristic band of the bis(arylideneniethyl)- 
pyrone. An alteration from the bridged to the open unsaturated 
structure as expressed in the following scheme : 


0 

/|% 

CgH,0Br,-0 1 C-CgH.OBrg 
II 0 I 
H(J V OH 

T 


Na OEt 

\/ 

0 

^ II II 

HU UH 

\/ 

C 


would account for the change in the absorption curve, and would 
be paralleled by the change which dim ethylpy rone undergoes in the 
presence of a large excess of sodium ethoxide. 


Bisia^'dibromoanisylmethyVj'pyronef 

U 

/|\ 

MeO'OgH^'CflBr-CHBr-C | C-CHBr-CHBr-CA’^He 

' (1 () i 

HU I OH 

w 

c 


Two grams of the parent substance were dissolved in 40 c.c. of 
dry chloroform, and to this solution an amount of dry bromine far 
in excess of the calculated quantity was gradually added. On the 
solvent being allowed to evaporate gradually in a current of dry 
air a red cake was obtained. This was ground with alcohol, and 
then heated on a water-bath after the addition of more alcohol. 
An oil was thus collected, which solidified after some time. The 
solid was ground up, washed well with alcohol, and dried on a 
porous plate: 

0T306 gave 0H448 AgBr. Br = 47-12. 

requires Br— 47'05 per cent. 

This tetrabromo-derivative is a yellow, amorphous compound, 
which melts and decomposes at 134—136°. 

VOL. CV. 7 C 
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■One of us (Boon) is continuing this investigation, more parti 
cularly in reference to a study of the action of bromine on arylideng. 
dimethylpyrones and a refractometrio examination of some of 
these pyrohes and their derivatives. ' 

Chbmibtby Depabtmrnt, Chemistbt Department, 

Heriot-Watt College, Royal Technical College 

Edinburgh. Glasgow. 


coin . — ^-Toluoylacetic Acid, o-Nitro-i^-toluoylaceiic 
Acid, and 6 : -Dimethylindigotin. 


By James Cooper Duff. 


The work described in this paper is similar to that on o-nitio- 
benzoylacetic acid by Needham and Perkin (T., 1904, 85, 148), in 
which it was unexpectedly found that when ethyl o-nitrobenzoyl- 
acetate is warmed with concentrated sulphuric acid and theu 
poured on ice, o-nitrobenzoylacetic acid was obtained, and not ethyl 
isatogenate as w'as expected. The sulphuric acid apparently 
produced no internal condensation between the nitro-group and the 
methylene radicle. 

Since then Perkin has found (private communication) that when 
o-nitrobenzoylacetic acid ia dissolved in dilute sodium hydroxide 
solution and reduced with zinc dust it gives a quantitative yield 
of indigo tin. Probably the reaction proceeds in stages as follows : 






€0‘CH2*C0,H 
NH-OK 


CeH,<^^CH-CO,H 


2 


indigotin (in presence of air). 
It was at Prof. Perkin’s suggestion that this work on the pre- 
paration of the corresponding nibtfjfctoluoylacetic acid was started 
with a view to obtain 6 ; S'-dimetli^undigotin : 




iC0*CH2*C02H 


\/ 


'Mo 


Bthi/l cynitro-p-toluoylacetate was prepared by condensing 
o-nitro-p-toluoyl chloride with the sodium compound of ethyl aceto- 
acetate, and then hydrolysing the resulting sodium derivative of 
ethyl o-nitro-p-toluoylacetoacetate with dilute ammonia solution 
and ammonittm chloride. The ester is a colourless, crystalline solid, 
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and on hydrolysis gives an almost quantitative yield of o-ntVro-p- 
toluoylacetic acid. ^ * 

This acid loses carbon dioxide when boiled with water, and gives 
a very good yield of o-rutro-^-tolyl methyl ketone, 

_NO, 

Me/^^OO-CHj 

jis a yellow oil. 

When D'Kitro-^tolnoylacetic acid is dissolved in dilute sodium 
hydroxide solution and warmed with zinc dust it is converted into 
g:6^'dim€thylindigotin. It thus behaves like o-nitrobenzoy lace tic 
acid. 

6 ; 6'-Dimethylindigotin has been prepared previously by Kuhara 
and Chikashige (Amer. Ghem. J., 1902, 27, 1) from chloroaceto- 
m-toluidide by fusion with potassium hydroxide. It is very similar 
to indigotin in its properties and its appearance, being slightly 
more soluble in solvents. 

It was found that y^toluoylacetic acid and its ethyl ester had 
not been prepared by Claisen's method as used for ethyl benzoyl- 
acetate [Annalenl, 1896, 291 , 67). It was therefore thought worth 
while to include their preparation in this paper. They have been 
obtained previously by Marguery (Bull. Soc. chim., 1905, [iii], 33, 
548) by Friedel and Crafts’ reaction from toluene and the mono- 
ethyl ester of malonic acid. 

In their preparation by Claisen’s method p-toluoyl chloride was 
condensed with the sodium derivative of ethyl aceto acetate, and 
the resulting sodium derivative of ethyl p-toluoylacetoacetate 
hydrolysed : 

2CHAcNa‘(X)2Et + CgH^Me-COC^^ 

CgH^Me-CO-CAcNa-COaEt + CHaAc-COaEt-^ NaCi. 

CgH^Me'CC-CAcNa-COgEt + HgO = 

CgH^Me-CO'CHa-COaEt+CHs'COaNa. 

A good yield of ethyl p-toluoylacetate is obtained, and it readily 
gives p-toluoylacetic acid on h ydrol ysis. 

Expesimental. 

Sthyl o-Nitro-p-toluoyl Acetate. 

It was necessary to prepare first o-nitro-jj-toiuic acid. This was 
done by nitrating aceto-p-toluidide following directions given by 
Beilstein and Kublberg {Annalen, 1870, 165 , 23), and then con- 
verting the o-nitro-p-toluidine into o-nitro-p-toluonitrile by Sand- 
meyers reaction. The nitrile was hydrolysed to o-nitro-p-toluic 
acid by heating at 150 — 160° with 6 parts of concentrated hydro- 

7 c 2 
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chloric acid for eight hours (Noyes, Amtf. Ghtm, J., 1888, Iq, 
472). ; ^ 

A mixture of o-nitro-2?-toluic acid (lOO grams) and phosphorus 
pentachlorid© (105 grams) was gently warmed until reaction ceased, 
and the phosphoryl chloride was distilled off- at the lowest possible 
temperature. The o-nitro-p-toluoyl chloride remained as a mass of 
small needles. 

Ethyl acetoacetate (66 grams) was mixed with 180 c.c. of sodium 
ethoxide solution (23 grams of sodium in 360 c.c. of alcohol), the 
whole cooled to 0°, and 40 grams of o-nitro-p-tolnoyl chloride were 
added in small quantities at a time and with frequent stirring, so 
that the temperature remained below 6°. After half an hour 
90 c.c. of the sodium ethoxide solution and 20 grains of the acid 
chloride were added under the same condiliions bs before. The 
whole was then left for half an hour and treated with the rest of 
the sodium ethoxide and 20 grams of the acid chloride. After 
remaining overnight, the yellow precipitate, which consisted of 
the sodium compound of ethyl o-nitro-j>toluoy I acetoacetate and 
sodium chloride, was collected and washed, first with alcohol and 
then with ether. 

Part of this sodium compound was added to excess of dilute 
hydrochloric acid, cooled by the addition of powdered ice, and the 
whole shaken thoroughly with ether. The ethereal solution was 
washed with a dilute aqueous solution of sodium hydrogen 
carbonate, dried, and evaporated. A yellow oil remained, which 
crystallised in plates after some minutes, and consisted of ethpl 
o-nitTo-^-toluoyldcetodcetate, The alcoholic solution gives a 
reddish-violet coloration with ferric chloride : 

0-2776 gave ITS c.c. Ng at 22° and 750 mm. N=4-6. 

CyHijOeN requires N=4-8 per cent. 

Por preparing ethyl o-nitro-^toluoylacetate, the crude sodium 
compound obtained above, in quantities of 100 grams, was 
mixed with 25 grams of ammonium chloride and 500 c.c. of water. 
Ten c.c. of concentrated aqueou^^jmonia, diluted with 90 c.c. of 
water, were then added, and was stirred vigorously at 

35 40° until all the sodium compound had dissolved. The solu- 

tion was cooled and acidified with hydrochloric acid after the 
addition of ice, when a pale brown oil separated, which soon 
solidified. This was extracted with ether, and the ethereal solu- 
tion shaken with a solution of the blue cuprammonium compound, 
prepared by adding ammonia in slight excess to concentrate 
copper sulphate solution. A deep green cofper derivative 
separated almost completely after a few minutes' shaking, wuci 
was collected and washed, first with water and then with ether. 
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This copper derivative may be recrystallised by dissolving in 
boilii!? toluene, from which it separates as a green powder : 

0‘2220 gave O'OSOO CuO. Cu = 10'8. 

(Cj 2 H, 205 N) 2 Cu requires Cu^H'O per cent 

The above copper compound was ground to a paste with water, 
mixed with powdered ice, and decomposed by shaking with dilute 
hydrochloric acid and ether. The ethereal solution was washed 
with water and then with aqueous sodium hydrogen carbonate, 
dried, and evaporated, when ethyl <>nitro-^-ioluQylac elate was 
obtained in colourless plates, melting at 65 — 66° : 

0-3577 gave 0‘7511 COg and 0-1614 HgO. C = 57-26; H- 5 ' 01 . 
0*3126 „ 15*4 c j> Ng at 20° and 754 mm. N = 5-60. 

CjgHjgOjN requ* 6=57 3; H = 5'l; N=5*6 per cent. 

The alcoholic solution gives an orange-red colour with ferric 
chloride. The crystals dissolve readily in dilute potassium 
hydroxide solution, forming a yellow solution. When concen- 
trated potassium hydroxide solution is added to this solution there 
is precipitated the crystalline, yellow potassium derivative of ethyl 
o-nitro-p-toluoylacetate, NOg* CgHgMe* CO'CHK'COgEt : 

0'2917 gave 0*0872 K 2 SO 4 , K=13'4. 

CjgHigOgNK requires K=13-5 per cent. 

o-'S itro-'^toluoylacetic Acid. 

Five grams of ethyl o-nitro-p-toluoylacetate were mixed with 
10 c.c, of concentrated sulphuric acid, and the solution was kept 
at 80° for ten minutes. On cooling and adding ice, a white pre- 
cipitate of o-nitro-^toluoylacetic acid was obtained, which was 
collected, dissolved in dilute sodium carbonate solution, and the 
filtered solution acidified with dilute hydrochloric acid. The pre- 
cipitated acid was crystallised from warm benzene, when colour- 
less needles were obtained, which melted and decomposed at 110 °, 
carbon dioxide being evolved. It is readily soluble in alcohol or 
hot water, but almost insolubHI in cold light petroleum. The 
alcoholic solution gives a deep red colour with ferric chloride: 

0-2511 gave 0-4921 COg and 0-0932 HgO. C = 53-5; H=4-L 
0*3020 „ 16'5 c.c. Ng at 20° and 750 mm. N=6-2. 

CigHgOgN requires C=53*8; H=4'0; N=6-3 per cent. 

The acid, when boiled with water for five minutes, gave off 
carbon dioxide and left a yellow oil. This was extracted with 
ether, and proved to be o-nitro-^tolyl methyl ketone. 

It is very similar to o-nitroacetophenone. When heated with 
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zinc dust arid sodadim© it gave a sublimate, which was evident 

6 : B'-dimethylindigotin, thus behaving like o-nitroacetophenone 
which in the same way gives indigotin. ' ’ 

^'.^^-Dimethylindigotin, 

O'Nitro-p-toluoylacetic acid (10 grams) was di^lved in loo cc 
of 10 per cent, sodium hydroxide solution. An indigo-blue 
cipitate appeared within ten minutes on keeping, and more rapidly 
when the solution was boiled. The yield of 6 : S'-dimethylindigotin 
was not more than 50 per cent., and the addition of zinc dust to 
the alkaline solution improved the yield only a little. 

6 ; 6^-Dimethylindigotin crystallises from aniline in small plates 
with a coppery lustre, and very similar ^ indigotin. (Found • 
N=9'44. CiaHi 402 N 2 requires N=9'65 cent.) It may te 
sublimed under ordinary pressure with partial decomposition. It 
is very sparingly soluble in boiling alcohol with a blue colour- 
the solution in chloroform is reddish-blue, in nitrobenzene greenisk 
blue, and in paraflBn wax violet. 

Its properties are given in some detail by Kuhara and 
Chikashige {loc, cit.). 


Ethyl Tg-Toluoylacetate. 

The details for preparation are the same as described for ethyl 
o-nitrO“p-toluoylacetate. The quantities used for preparing 
y?-toluoyl chloride were 100 grams of p-toluic acid and 155 grains 
of phosphorus penta chloride, and the reaction between the acid 
chloride (70 c.c.), ethyl aoetoaoetate (80 grams), and sodium 
ethoxide (20 grams of sodium in 480 c.c. of alcohol) was carried 
out in stages, as in the previous case. After hydrolysis with 
ammonia and ammonium chloride, the ethyl p-toluoylacetatc 
obtained (Found: C = 69'7; H = 6‘9. CjgHjiOs requires C-69'9; 
H=6‘8 per cent.) was purified through the copper compound 
(Found, Cu-13'1. Calc., Cu=13‘5 per cent.). 

On hydrolysis by warming at 80° for ten minutes with sulphuric 
acid, the ester gave y?-toluoyI acetic acid (m. p. 98 — 100°; Found, 
C=67’6; H=5-6. Calc., 0=67*4; H=5'6 per cent.), which, on 
being heated at its melting point or boiled with water, furnishes 
p^tolyl methyl ketone, boiling at 220^/750 mm. (oxime, m. p. 83°). 

The author’s thanks are due to the Kesearch Fund Committee 
of the Chemical Society for a grant which has in part defrayed 
the cost of this investigation. 

Toe Technical College, 

Huddersfield. 
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CCVl.—The Chemical Constitution of Dioximines. 

By Leo ALm-NOnoviTSCH Tschugaev. 

Se^pral years ago it was shown by the author that most of the 
aietala belonging fcp. the eighth group of the periodic systems form 
^th the a/8-dioximes (I) very characteristic complex compounds 

B'-C -C-B' /E'‘C — C-B*\ 

NOH’ NOH ^ \ KO NOH^- 

r (I.) (IL) 

termed dioximines, and containing the general group II, in com* 
biaation with the metallic atom. The dioximines are distinguished 
by their abnormal colour, and by a very high degree of stability, which 
ifi especially characteristic of the derivatives of platinum, palladium, 
nickel, cobalt, and rhodium {Zeiisek. hnorg. Ghem,^ 1905, 46 , 144 ; 
Ber., 1906, 39 , 2692; 1907, 40 , 3498; 1908, 41 , 1678, 2219, 2226; 
*'0n Complex Compounds,’' Moscow, 1906; Tschugaev and Lebe- 
dinski, Zeitseh. anorg. Ghtm., 1913, 83 , 1). It may be pointed out 
that the two NO-groups, as well as the two NOH-groups making up 
the dioximino'complex above mentioned, are directly attached to the 
metallic atom, the two former exhibiting acid, properties and the 
two latter showing the same behaviour as ammonia does in platos- 
aramines or in cobaltammines. These conclusions, which may be 
deduced from a thorough examination of the properties and of the 
chemical behaviour of te cobaltidioxiraines, having been recently 
criticised by Mr. Atack (T., 1913, 103 , 1317), I will summariee' 
in this paper the chief arguments in favour of my views, partly 
based on experiments not yet published. 

There are three types of the cobaltidioximines hitherto known. 
If we denote for brevity's sake the complex 

/R'-C— C-R". 

V NO NOHjj 

as D 2 H 2 (DHg meaning a molecule of an ajS-dioxime), the general 
formulse* corresponding with these types will he as follows; 

[Co-D 2H2*2A]X [Co’DgHg-A'X] [Co-BaHa-X^lM. 

Now these compounds exhibit a very close analogy to a series of 
well-known cobaltaminines. To take an instance, the salts, 
[Co^D2H2‘2NH3]X, 

of the complex base [Co'D 2 H 2 * 2 NH 3 ](OH) are very similar to the 
crocco-salts [Co*4NH3(N02)2]X ; the salts of the complex acids 

* Id these formulae X staude (or a negative radicle (NOg, Cl, I, SON), A for a 
loolecnle of NH^, etc., and K for a monad metallic atoiu,(K, Na, etc.). 



2188 TSCHUGAEV: CHEMICAL CONSTITUTION OF DIOXIMINES. 

(Co-D2Hj(N02)2]H, [Co-D2H8(NOj)-CN]H, [Co-DA(CN)j]h, el,, 

are quit© analogous to the well-known salts of the series ’ 

[Co-2NH3(N02),]M, 

and the numerous representatives of the type [Co’DgHo^A’Xl 
Py, NHgEt; X-Cl, Br. I, SON, N3, etc.) to the 
non-electrolytes [Co'3NH3’(N02)3]. 

It will he seen at once from the comparison of the cobaltt 
dioximines with the analogous cohaltammines that the complex 
radicle DgHg everywhere stands for 2NH3*X2, and that conse- 
quently two NOH-groups of this complex play the same part 35 
2NH3 in metallammines. 

Quite similar conclusions may he drawn from the study of the 
rhodidioximinesj as has been shown recently hy Lebedinski and the 
author (loc. cit.). 

According to Werner's (“ Neuere Auschauungen auf deni Gebiete 
der anorganischen Chemie," 1913 ) well-known theory, which 
gives at the present s'tate of our knowledge the most perfect 
record of the chemical behaviour and of the constitution of complex 
salts and of allied compounds, and affords a very valuable means 
for their classification, molecules like ammonia, amines, water, etc., 
in such compounds are to be considered as directly bound to the 
metallic atoms hy means of auxiliary valencies. Thus we have 
for the ion of the croceo-ealts : 


NO2 

NH3. j/NH, 
—Co 


KH, T'-'NH. 

NO, 


If we accept Werner's system we are led, therefore, to represent 
the constitution of the group DgHg'M by one of the schemes : 


R-C — 0*R 

li 11 

NO NOH 

\/ 

M 

/\ 

NO NOH 

II II 


K-C — C-R 

II II 

NO NO 

\/ 

M 


NOH NOH 
R*C B-R 


(I.) m 

In the author’s opinion formula I is the more probable one 
(although the other possibility is not excluded at all), first, because 
there is a very close analogy between the dioximines and numerous 
other representatives of the important class of the so-called lanfir 
complex salts, for instance, the copper, nickel, platinum, palladium, 
pobalt, and chromium salts of the a-amino-acids (Ley, Zeitsch. 
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£kUrochem.i 1904, 10, 954; " Konstitution und Farbe,'' 1911; 
gjTini and Fomara, AUi B, Accad. Lineeij 1904, [v], 13, ii, 26; 
Tschugaev, J. jfw. Chem.j 1907, [ii], 75, 153; Tschugaev and Serbin, 
Coinpt- rend., 1910, 151, 1361) to which the following constitution 

has been assigned: 


■NHr 




>CH„ 




"•NH 

Y NH, 

CJ-CH, 


>CH, 


This analogy is greatly strengthened by the existence of inner 
complex salts derived from 2-benzoylpyridiueoxime (Tschugaev, 
Beu 1906, 39, 3382): 

/\ 






N NO 

\/ 

Pd 


N 

/V 


NO 

u 


In this case the nitrogen atom of the pyridine molecule plays the 
same part as the oximino>group in the dioximines. 

A further argument claimed in favour of formula II consists in 
that the two molecules of ajS-dioxime which form the dioximine ■ 
complex seemed to be almost inseparable. Until lately it was not ■ 
possible to obtain a compound with but one molecule of aJ3-dioxiine 
combined with a metallic atom, in striking contrast to the extreme 
facility with which the typical dioximines are formed. 

Quite recently, however,* the author succeeded in preparing a 
series of such compounds corresponding with the formulae 
[PtDH 2 Cl 2 ] [PtDHjBrg] by heating the platodioximines 

[PtD 2 H 2 ] with concentrated hydrochloric and hydrohromic acids. 
The chemical properties of these compounds having a direct bearing 
on Atack^s criticism, their behaviour will therefore be discussed. 

The formation of these compounds may be represented by the 
equation : 

[PfcD^Hg] P 2HX = [PtDHjXo] + UHg. 

They are crystalline substances of a brownish-red colour, insoluble 
in water and sparingly soluble in chloroform, especially at its 

* Tliese experiments were o.wried out in the years 1911 and 1912 iu conjunction 
"ith Mr. Onufriadi, Mr. Pentegov aud Mr, Rumjanzev. The experimental part of 
this work will be published elsewhere. 
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boiling point. They are very stable towards adds, but 
readily with many other substances. 

They react with one molecule of - the o-dioxime DHj in neutral 
solutions, for example, on adding ammonium acetate or pyiidiug 
regenerating the original dioxime : ‘ ’ 

[PtDH2Cl2] + DHg = [PtDgH^] + 2HCI. 

Ammonia also combines with them to form very soluble and 
almost colourless substances, which seem to be salts of a complej 
base, but their compoeition has not yet been established owing to 
the difficulty of obtaining them in the state of purity. • It is to 
noticed that the dichloro-derivative [PtDHgi^ is precipitated 
from the ammoniacal solution on addition of hydrochloric acid in 
the cold, but it is readily formed on heating the mixture. 

On the other hand, we succeeded in obtaining salts of the dibasic 
acid. [PtDH2(SOs)2]H2, corresponding with dimethylglyoxime by 
the interaction of [PtDH2Cl2] and alkali sulphites; 

[PtDHgCy + 2 Na 2 S 03 = [PtDH 2 (S 03 ) 2 ]Na 2 + 2NaCI. 

The sodium salt is a pink-coloured, crystalline substance, readily 
soluble in water. By reaction with guanidine hydrochloride the 
characteristic, comparatively sparingly soluble guanidine salt, 
[PtDH2(SOg)2]C(NH2)2*NH,H, is formed. With the chloride of the 
I. Reiset's base, [Pt, 4 NH 3 ]Cl 2 , w© obtained the salt 
- [Pt, 4 KHg] [PtDH2(S03)2]2, etc. 

From solutions of this salt the compound [PtDP[2^y is precipi^ 
tated by acids (hydrochloric acid, etc.) only on heating, sulphur 
dioxide being evolved : 


|;PtDH2(S03)2]Na2+ 4 HC 1 = [PtDHgClg] + 2 NaCl -h 2SO2 + 

It appears, therefore, very probable that the constitution of these 
compounds may be represented by the formulae : 


r-R'C C-R 1 

1 

iron NOH 


Pt * 

1 /\, 
i Cl Cl 



R*C C-R 

II 11 

NOH NOH 

V' 

pt 

/\ 




the group DH2 exhibiting the same function as the molecule of 
ethylenediamine (en) in ‘[Pt en CIg], and occupying two co-ordina- 


tion places. 

It appears from these facts that both oximino-groups of o^-di- 
oximes taking part in the formation of complex compounds may 
display a basic as well as an acidic function.* 

• This conclusion being drawn’ from experimental facts ooncerniDg the nlii>hatic 
dioximes, expcrimepts are now in progress with a view to ascertain if the 


true in the aromatic series also. 
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lyjus concliifflon is supported by the following facts established 
Mr. Postnikov and myself some years ago. It was pointed out 
^atthe complex base [Co2PyDgHJOH (Py=pyridine, DH 2 =di- 
nethylglyoxime), corresponding with the series of salts 
[CoSPyDgHJX, 

s very unstable, and loses 1 molecule of water at the same time as 
•t is set free on addition of sodium hydroxide to a solution of one 


)f its salts : 

[Co2Py 'DgHglCl + NaOH = [Co2PrD2H] + NaCl + B,0. 

■Kow it is obvious that in the resulting anhydro-hase,” 
Ce' 2 Py*D 2 H], threfe of the four oximino-groupa exhibit acidic 
unctions, as may be represented by the formula : 

Py 


^NO==CMe 


CMe’.N* 


.^co<: 


'NOHiCMe- 


Py 

We may now consider the characteristic behaviour of isomeric 
ijj-dioximines towards metallic salts. As it was pointed out by the 
luthor, it is only the ^yn-modifications that are capable of giving 
ypical dioximines with nickel, cobalt, palladium, platinum, iron, 
md copper salts, whereas the anti- and ampfri-modifications do not 
Mssess this property. If we a^ume the Hantzsch-Werneris atereo- 
hemical hypothesis, it may be concluded from these facta that the 
)ossibility of dioximines being formed may exist only in the case 
)f a peculiar, spacial coufiguration suitable for ring-formation, 

Gn the other hand, the differences existing between the syn-di- 
tximes and the other isomeric forms (anti and am^hi) allow us to 
listinguish these isomeric forms from each other by means of very 
-imple qualitative tests. 

Kow Atack observed a further difference of a more delicate char- 
i acter between the anti- and ampAi-modifications, the former being 
I wholly incapable of forming nickel salts, whereas from the amphi- 
■ modification such salts may be obtained. In these salts, however, 
the nickel atom is combined with on© molecule of the dioxime 
only, both the NOH-groups exhibiting acidic properties, as is 
seen from the formula : 


R.R-C-R 
NO NO- 

\/ 

Ni 


Moreover, these salts are not so stable as the typical dioximines, 
especially towards acids. 

It may here be remarked that Atack is incorrect in attributing 
to me the opinion that the y-{aniphi)6iioxm&s are wholly incapable 
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of giving nickel salts. All I assert with regard to this is stated 
in the following passage from my paper, cited by Atack himself. 
“Die Fahigkeit znr Bildung der charakteristigcken Dioximiri 
kommt mir den syn-Modifikationen, nicht dagegen den amphi. 
anti-Modi6kationen der 1 : 2-Dioxira6 zu.” 

It is well known that the capacity of forming salts is a general 
property of oximes, and it was ascertained by the author that the 
salts of certain heavy metals are generally distinguished by a some 
what higher degree of stability than those derived from alkali 
metalsw The yellow nickel salts of the ampAi-ajS-dioximes obtained 
by Atack belong probably to this category of metallic salts, their 
stability being still more increased by the ring-formation, but, not 
withstanding, they are not to be considered as typical dioximes for 
they possess quite a different composition and a different chemical 
function. 

As to the constitution of the dioximes the experimental results 
obtained by Atack, in the author^s opinion, are by no means in 
opposition to the formulse hitherto accepted for these compounds. 
On the contrary, if we assume with Atack that each molecule of 
an <zi5-dioxime taking part in the formation of the complex molecule 
is attached to the metallic atom by means of one NO-group only: 

R-C C'R R’C — C-R 

II II >> II 7 

NOH NO— Ni— NO NOH 

the chief features of the chemical character of the dioximines remain 
altogether inexplicable, namely : 

(1) The striking analogy of the cobalti- and rhodi-dioximines to 
the corresponding cobalti-ammines and rhodi-ammines above men- 
tioned. 

(2) The fact that the dioximines are altogether incapable of 
reacting with phenylcarbylamine. The NOH-groups within the 
complex molecule cannot consequently be considered as being in the 
free (uncombined) state. 

(3) The exceptionally high degree of stability of the dioximines, 
which renders quite improbable the assumption that the NOH- 
groups do not participate in the formation of the complex molecule. 

(4) The dose analogy, already alluded to, existing between 
dioximines and other inner complex salts. 

(5) The fact that the capacity of forming typical dioximes is 
confined to the oj8-dioximes, the oy- and ae-dioximes being without 
this property. 

As was pointed out by the present author, all these peculiarities 
of the complex dioximines can be easily explained by the cyclic 
constitution of their molecule. 

.Atack concluded from his experiments that in ajS-dioximes one 
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N 0 H“group is basic and the other acidic. As we have seen, the 
facts recorded in this paper suggest, on the contrary, that these 
groupe, at least in the aliphatic series, may, in different cases, exert 
basic as well as acidic properties. Even on the assumption that 
Stack’s opinion is well founded, it appears improbable from the 
data at present available that the basic variety of the oximino- 
^oup should not participate at all in the formation of the complex 
molecule. 

ThS IlNlTEESITY, 

St, PSTEBSBUKa. 


OQy . — Colour and Constitution of Azo- compounds. 
Part VL 


By John Theodore Hewitt, Gladys Ruby Mann, and 
Frank George Pope. 


Some years ago one of the authors of this communication suggested 
(Hewitt and Mitchell, T., 1906, 89, 19) that whilst the hydroxyazo- 
compounds and their salts are generally of the same type, the 
hydrogen of the hydroxyl group being simply replaced by metal, 
a change of molecular structure occurred when a metallic salt was 
produced by the action of a base on an azo-compound containing 
both a hydroxyl and a nitro-group situated in different nuclei and 
each in the para-position with respect to the azo-group, for ex- 
ample, p-nitrohenzeneazo-a-naphthol and its potassium salt have 
structures which may be represented by the formulae 


o,}j/ 


and 


>OH 




/~\ 

\_/ 


\_/ 


The question was fully discussed by Hewitt and Mitchell in a 
later paper (T., 1907, 91 , 1251), new experimental evidence being 
brought forward in support of the view expressed, and several 
observations of other chemists correlated. Attention was particu- 
larly directed to Meldola’s observation that whilst most p-hydroxy- 
azo-compounds undergo fission on reduction, whether in acid or 
alkaline solution, p-nitrobenzeneazo phenol and similarly constituted 
compounds may be reduced in alkaline solution by ammonium 
sulphide, with the formation of the corresponding p-amino-p^- 
bydroxyazo-compounds (T., 1885, 47 , 659). 
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The very marked shift in the absorption which accompanies the 
conversion of p-nitrobenzeneazophenol into an alkaline salt is not 
observed when an extra nitro-group or an aldehyde residue is intro- 
duced into the molecule in the ortho-position with respect to the 
hydroxyl group, the explanation offered in thi^ case being that 
o-quinonoid structure is set up, the salts formed possessing struc. 
tures such as 

NOgK CH-OK 

nOj/^n:n^ /IO 

It will be noticed that there is no longer the possibility of hotli 
nuclei assuming a para-quinonoid configuration. 

Support for this view in the case of the derivatives of salicyl- 
aldehyde is afforded by the work of Hantzsch (5cr., 1906, 39 
3080), and in the special case of p-nitrobenzeneazosalicyl aldehyde, 
Hewitt and Mitchell Qoc, eit.y p. 1257) saw strong confirmation of 
their views in the fact that whilst the alcoholic and alkaline solu- 
tions of this compound are both yellow, the corresponding pheayl- 
hydrazone dissolves in organic solvents with a yellow colour, but 
with a bluish-purple shade in alcoholic potassium hydroxide. The 
oxygen of the *CHO group having been replaced by !N*NHPh 
salt-formation with o-quinonoid structure is prevented, and the 
nitro-group comes into play, the potassium salt having the structure 
_ jOHIN'NHPh 

ko„n;/ \q 

An interesting point arose in connexion with the alteration of 
structure on salt-formation. If the group *COR (R=H or alkyl) 
takes part in salt-formation when ortho to the hydroxyl group, it 
might be expected to play a part also when introduced into an 
azo-phenoi in the para-position with respect to the azo-grouping, 
and one of the present authors, soon after the appearance of 
Hewitt and Mitchell's paper, instituted experiments bearing on this 
question. It was found that the product obtained by coupling 
diazotised p-aminobenzophenone with a-naphthol gave reddish- 
brown solutions in alcohol, hut on addition of alkali the colour 
changed to a deep purple. 

The work was not completed at the time, but in discussing the 
matter with Professor A. G. Green, one of the authors was in- 
formed that p-aldehydoazophenolic compounds underwent a similar 
marked colour change. 

The, work has now been resumed, and p-amino acetophenone and 
^?-aminobenzophenone have been diazotised and coupled in each 
case with phenol, yM;r.e 3 ol, and a- and j3-naplithols. In every case 
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the addition of alkali to the alcoholic solution has resulted in a 
marked shift of the absorption towards the red end of the spectrum. 

It, has been noted above that whilst j^-nitrobenzeneazosalicyh 
aldehyde gives yellow alkaline solutions, addition of alkali to the 
alcoholic solution of the corresponding phenylhydrazone develops 
a purple colour. If our view is correct, then the effect of alkali 
on the phenylhydrazone of a p-ketobenzeneazophenol should be less 
marked than ^n the parent ketone, and a reference to Fig. 1 will 
ghow that this expectation has been fulfilled. The head of the 
baud for p-acetylbenzeneazophenol lies at an oscillation frequency 
of 2750 in alcoholic solution, whilst on rendering alkaline the head 
ia shifted to 2100. Conversion of the 2 ?-aeetylbenzeneazophenol 
into its phenylhydrazone is accompanied by a broadening of the 
band and shifting of its head from 2750 to 2450, but when the 
jolution of this phenylhydrazone is rendered alkaline, the head of 
the band is shifted only to 2300. 

Thus it is seen that whilst the baud for the phenylhydrazone 
lies on the red side of that for the ketone, the positions are re- 
versed in the case of the alkaline salts. This result appears to be 
in accord with the view that the compounds and their salts have 
the constitutions 

ch8-cO'C6H4*n:n*C6H4-6h, 

CH3-C(0K):CeH4:N’N:CeH4:0, 

ch3*c(:n*nh*C6H5)-C6H4*n:n-C6H4-oh, 

and 

ch3-C(:n-nh*C6H5)‘C6H4‘N:n*CcH4-ok. 

That a considerable displacement of the absorption also takes 
place when alkali is added to any of the p-ketobenzeneazophenols 
is apparent from the figures; it is only in the case of p-acetyl- 
benzeneazophenol that the absorption spectra of the phenyl- 
hydrazone and its alkaline salt have been measured. The prepara- 
tion of phenylhydrazones of ketones of the types described in the 
present paper presents considerable difficulty, and in some cases 
repeated attempts to bring phenylhydrazine into reaction with the 
azoketones ended in failure. 

Experimental. 

^-A cetylbem eneaz ophenol, CHg* CO* CgH 4 * N^* C 6 H 4 • OH . 

This compound was prepared by diazofcisation of ^amlnoaceto- 
phenone and coupling with phenol. It separates from dilute 
alcohol in orange-red plates, which melt at 196® (uncorr.*) : 

The meltiiig points recorded in this paper are uncorrected for the exposed stem 
of the thermoineter. 
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0*1336 gave 0*3434 CO2 and 0 0574 H^O. C=70'l; H^4'78. 
0*1496 „ 15*1 c.c. Ng at 18° and 746*6 mm. N= 11*43. 

C14H12O2N2 requires C = 70’0; H=5*0; N = 11*67 per cent. 
Addition of alkali to the brown alcoholic solution of the azo* 
phenol develops a purple shade. 

The acetyl derivative separates from glacial acetic acid in small, 
brownish-red prisms, which melt at 130° : 

0*1784 gave 15*4 c.c. Ng at 18° and 764 mm. N =^10*07. 

C16H14O3N2 requires N =9*93 per cent. 

The benzoyl derivative was prepared by dissolving the azophenol 
in pyridine and adding the calculated amount of benzoyl chloride 
to the solution. It forms small, scarlet prisms, which melt at 
210 °: 

0’2120 gave 15*3 c.c. Ng at 23*5° and 764*6 mm. N^S’IS. 

C21H16O3N2 requires N=8’14 per cent. 

The phenylhydrazoney CH3*C(.N*NH*CeH5)*CgH4‘N2’CgH4*0H, 
is obtained by mixing hot alcoholic solutions of the azophenol and 
of phenylhydrazine. The mixture was allowed to remain overnight, 
the precipitate collected, washed, and crystallised from dilute 
alcohol. It separated in small, brownish-yellow needles, melting at 
194°; 

0*1014 gave 14*8 c.c. N2 at 17° and 767*4 mm. N = 17*28. 

C20H18ON4 requires N = 16*97 per cent. 

The curves in Fig. 1 give the absorption spectra of the azopheacl 
and its phenylhydrazone in alcoholic solution, as well as the spectra 
observed when an excess of alkali is added to the alcoholic solu- 
tions. The much greater displacement of the absorption on render- 
ing a solution of the azophenol alkaline than is the case with tlie 
phenylhydrazone has been remarked on in the introduction. 
p-Benzoylhenzeneazo'phenolj C3H5*CO*CgH4*N2’CgS4*OH, obtained 
‘ from diazotised p-aminobenzophenone and phenol, separatesjroni 
dilute alcohol in small, orange-red needles, which melt at 157°: 
0*1802 gave 15*2 c.c. Ng at 19° and 745*7 mm. N = 9'57. 

C19H14O2N2 requires N ^ 9*27 per cent. 

The afttyl derivative crystallises from glacial acetic acid m 
brownish-red plates, which melt at 159° : 

0*2063 gave 14*7 c.c. N2 at 23° and 767 mm. N = 8*2l. 

C21H16O3N2 requires N = 8*14 per cent. 

The benzoyl derivative was obtained by benzoylation in pyridine 
solution (2 grams of the azo-phenol, 40 c.c. of pyridine, 1 J 
of benzoyl chloride) ; it separates from glacial acetic acid m oran^ 
red needles, which melt at 162°; 
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01600 gave 9'.8 c.c. Ng at 19° and 749 mm. N = 6-93. 

CgeHjgOgNg requires N ~6-90 per cent. 

Fig. 2 shows the absorption spectra of ^^benzoylbenzeueazophenol 
ill alcoholic solution, both without and with the addition of alkali, 

Fia. 1. 

* ‘ Oscillation frequmcws. 


2000 3000 4000 



^-AutylheTizenm^zo^heml in alcohol. 

„ in sodAwnliydfOi^ide. 

p-,dcrfyZ&ew2:tfnea2opft«io^jjAeny?Aj;draso7ie in aUxihol. 

„ in mdimn hydrcxidc. 

ft win be noticed that the heads of the absorption bands occur at 
2uch the same oscallation frequencies as in the case of p-acetyl- 

Jcuzeneazophenol. 

i-AKtylhenammo-f-erml, CH, • CO • -Nj- CjH3(CHj) ■ OH, 

VOL. cv. 7 D 
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erysUllises from alcohol in small, biowniah^red needles, whidi aiH 
at 122°; 

0-0888 gave 0'2309 COj and O'OllS HjO. C-70-91; H=6-2o. 
0-1158 „ 11-1 C.C. Nj at 15-5° and 754-8 mm. N = ll-09. 

CisHiANj requires C = 70-89; H = 5-51; N== 11-02 per cent. 

Fig. 2. 

Osdllntioit frequencies. 



The acetyl derivative, as obtained in the ordinary MPe 
crystallises from dilute alcohol in small, brown needles, meltag 


104 °: 
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0*1756 gave 14*4 c.c. Ng at 21® and 766*4 inni. N = 9 5. 

requires N=9’43 per cent. 

The benzoyl derivative, prepared by the Schotten-Baumann 
lethod, separates from dilute alcohol in brown needles, which 
ieltatl39®: 

0*15S gave 10*8 c.c. Ng at 17® and 769*6 mm, N=8’01. 

C22Hi80gN2 requires N=7*83 per cent. 

The fhenylhydrazone was prepared by mixing equivalent quanti* 
63 of the azo-cresol and phenylhydrazine in glacial acetic acid, 
he mixture was allowed to remain -for three days, and the pre- 
pitate, after collection and washing, recrystallised several times 
‘om glacial acetic acid. It separates in small, dark maroon* 
)lour6d needles, exhibiting a slight bronze reflex, and melting 
. 156®: 

0*1434 gave 20*8 c.c. Ng at 25® and 757*4 mm. 16*66. 

C2 iH 2 o^N 4 requires N:^16*28 per cent. 

The colour of the alcoholic solution is deepened by the addition 
alkali, but the change is much less marked than in the case of 
e parent hetonic azophenol. 

]>-B€nzoylbenzeneazo-^-cresol, C6Hj,-CO*C6H4-N2-CJIs(CH3)'OH, 
parates from alcohol in small, golden-yellow ne^les, which melt 
U8®: 

0*1665 gave 13*0 c.c. Ng at 14® and 743*4 mm. N^8-93. 

C20HJ6O2N2 requires N = 8*86 per cent. 

The acetyl derivative separates from alcohol in brownish-red 
eeclles, melting at 94® : 

0*2640 gave 18*0 c.c. Ng at 20® and 765*4 mm. N-7*92. 

C22H38O3N2 requires N ^ 7*82 per cent. 

The benzoyl derivative, prepared by the usual Schotten-Baumann 
ethodj crystallised from glacial acetic acid in orange-red needles, 
liich melted at 151® : 

0*1878 gave 10*4 c.c. N2 at 17® and 766*7 mm. N = 6*56. 

^27320^3^2 requires N = 6*67 per cent. 

Fig. 3 gives the absorption curves of the two ketohenzeneazo-p- 
esols, as well as of their alkali salts. Attention may he drawn 
the great similarity of the absorption shown in each case, and 
e small effect produced by replacing alkyl by aryl in the ketonic 
ouping, Conversion of the azo-phenol into an alkaline salt is 
compaaied by a much greater displacement in the case of these 
lydroxy azo-compounds than is observed in the p-series (compare 

Hcetylbenzentazo-i^naphthol, CHa-CO-CgHi-Ka-CioHe-OH, was 

7d2 
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prepared by coupling diazotised p-aminoacetopbenone 
a-naphthol dissolved in 96 per cent, alcohol. On mixing the two 
solutions, the whole sets to a crystalline paste of the hydrochloride 
of the azonaphthol. This was collected, washed, dissolved in sodium 
hydroxide solution, and the azo-compound precipitated by the addi 

Fig. 3. ‘ 



l>-Acetylhenzeneazo‘p-cTesol in alcohol. 

, , in $odium hydroxide. 

^-BemoylbenzeTieazo-^-cresol in alcohol, 

„ in sodium hydroxide. 


tion of acetic acid. The compound separates from nitrobenzene m 
small, dark red needles, which melt and decompose at 248—249'^: 
0*1035 gave 0*2799 COg and 0*0448 Bfi. C=73*75; H-4'8I. 
0*1762 „ 14*6 c.c. Ng at 18® and 756*5 mm. N=9*57. 

^ 18 ^ 14 ^ 2^2 requires C= 74*45; H=4*83; N=9’66 per cent 
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The alcoholic solution is deep red ; addition of alkali changes the 
olonr to an inte^ purple. 

The acttyl derivatiVe separates from glacial acetic acid in orange 
eedles, melting at 141°: 

0-0804 gave 5'4 c.c. Ng at 19® and 767*8 mm. N=8*43. 

requires N=8'44 per cent 

The benzoyl derivative prepared by the Schotten-Baumann 
aetbod forms small, dark red needles, melting at 214°; 

0'2634 gave 16 c.c. Ng at 22 ® and 766*5 mm. ^-7*06. 

C 25 HJ 8 OSN 2 r^uires N=7*ll per cent 
^Bemoylhenzeneazo-ornaphihol, CgHj'CO'CgH^'Na’CjqH^'OH, 
rysfcallises from glacial acetic acid in very small, brownish-red 
leedleg, melting and decomposing at 241®; 

01241 gave 0*3670 COg and 0*0500 HgO. C=78-48j H-4*49. 
0T78O „ 12*6 c.c. Ng at 17® and 744*5 mm, N=8“07, 
C23Hjg02N2 requires C = 78*42; H = 4*55; N~7*96 per cent. 

A similar colour change is observed as with the preceding azo- 
laphthol when the alcoholic solution is rendered alkaline. 

The acetyl derivative crystallises from dilute alcohol in brown 
leedles, melting at 140®: 

0*2378 gave 14*7 c.c. 19® and 765*4 mm; N-7*22. 

C^gHigOjNg requires N-7’11 per cent. 

The hensoyl derivative was prepared by beazoylation in pyridine 
ohtion, and separated from glacial acetic acid in felted, orange 
eedleS) which melt at 164® : 

0*2084 gave 10*6 c.c. at 17® and 766*4 mm, N=^5*97. 

^soSaoOgNa requires N-6*14 per cent. 

The absorption curves of alcoholic solutions of p-acetyl- and 
‘'benzoyl-benzenearO'a-Dsphthols are shown in Fig. 4. It will be 
again noted that replacement of methyl by phenyl in the ketonic 
group produces very little change in the character of the absorp- 
tion; more remarkable is the comparatively slight shift produced 
in each case when the solutions are rendered alkaline. It would 
be unwise to conclude without further evidence that these azo- 
naphthols exist in alcoholic solution in a quinonoid form, 
R-C{OH):CeH4:N^N:CioHe:0, 
corresponding in structure with the salts 

fi‘0(OK):CeH4:N-N:CioH6;0, 

but it is at least significant that these compounds show little, if 
fmy, tendency to react with phenylhydrazine. 

In Fig. 5 the curves are shown for the corresponding derivatives 
^naphthol, and it is again noticeable that the change from 
rawhyl to phenyl has very little effect on the absorption. Addition 
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of alkali to the alcoholic solutions produces only a slight shift of 
the absorption to the red end of the spectrum ; the pli^nylhydrazoiie 
of ^►'acetylbenzeneazo-^-naphthol is, however, formed with conj 
parative ease. 

p “ A cetylhenztneazo * - naphthol, CH3’CO*CeH4*N2*CjyH(;'OH 


Fig. 4. 

Oscillation frequencies, 

2000 3000 4000 



p-AcetylbenzeTtcazo^i-imphthol in alcohol. 

,, in sodium hydroxide. 

^.Benzoylhenzeneazo-a-napkUiol in alcohol. 

,, in sodium hydroxide. 

crystallises from nitrobenzene in small, scarlet needles, melting at 
IBS'": 

0-1074 gave 0-2844 COj and 0-0476 HjO. C = 74-10; H = 5-04, 
0-1626 „ 13-3 c.c. Nj at 16° and 761-4 mm. N = 9-58. . 

Cj5Hi,02Nj requires C = 74-45; H=4-83; N=9-66 per cent. 
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'phmyl'hydTazone.^^'& obtained on mixing glacial acetic acid 
solutions of 2 grams of the azo-eompound and 1 gram of phenyh 
hydrazine. The whole set to a mass of very dark, glistening 
crystals, which were collected, washed with small quantities of 


Fig, 5. 

Oscillaivm freq^iuncies, 
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'Q'Acdylhenzensazo-^-nctfUhol in akohol, 

,, in sodium hydrovidt. 

'^'BenzQylhmze.neazo-^-na^Uihol in alwhol. 

in sodium hydroxide. 

acetic acid, and then crystallised from the same solvent. The com’ 
pound melts at 201'^ : 

0 1238 gave 16-65 c.c. Nj at 21° and 756-5 mm. N= U-5. 
CjjHjjONi requires N=14'74 per cent. 
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p - Benzoylbenzeneazo - /5 - naphthol, C5H5’CO’C5H4*N2*CjgHg*0H 
crystallises from glacial acetic acid in scarlet needles, melting at 
189 ^: • ^ 

0*1866 gave 13*1 c.c. at 149 and 747*3 mm. N= 8 ' 12 . 

C 28 H 15 O 2 N 4 requires N =7*96 per cent. 

It was found impossible either to acetylate or benzoylate thig 
compound; the great resistance of irom© of the azo-derivatives of 
i3-naphthol to acylation is already well known. 

In conclusion, we desire to tender our thanks to the Research 
Fund Committee of the East London College for a grant defraying 
the cost of this investigation. 

East London CoLi,Kor. 

Cniversity of London. 


CCVI . — The Volumetric Estimation of Carbon in 
Aliphatic Substances in the Wet Way. 

By Egerton Charles Grey (Beit Memorial Research Fellow). 

The original method of estimating carbon in the wet way by 
heating the substance with potassium dichromate and sulphuric 
acid or with chromic acid, with which the names of Rogers, 
Brunner Ullgrens, and Classen are associated, is described by 
Fresenius (“Anleitung zur quantitativen Chemische Analyse’'), 
The substance was at first heated with the chromic acid mixture 
in a stream of air, hut later Classen introduced a reflux condenser, 
whereby the distillation of water was prevented, and also traces 
of volatile chromium compounds. The method has been chiefly 
employed in the analysis of soils (Wolff, “ Anleitung zur chemischen 
Untersuchung landwirtschaftlich wichtiger Stoffe"), and for 
carbon in steel and iron (Blair, J. Amer. Chem, Soc., 1896, 18, 
223). In the case of soils, however, the method gave low results 
(Warington and Peak, T., 1880, 37, 617, and Cameron and 
Breazeale, J. Amer, Chem. Soc., 1903, 26 , 29), which have been 
variously attributed to the formation of carbon monoxide, 
acetaldehyde, acetic acid, and other sul^tances not completely 
oxidised. 

It has been most generally assumed that low results are due to 
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carbon but althftugh und«!r certain conditions this gas 

jnay be formed, its- production can certainly be avoided in the case 

aliphatic sul:^nce8 by using a proper excess of oxidising agent. 
On the other hand, it is more likely that the low results observed 
by many workers were due to acetic acid, which substance is 
attacked only with great difficulty by the chromic acid mixture. 

In the present communication a method is described for the 
estimation of the total carbon in aliphatic substances, which 
depends on the gasometric measurement of carbon dioxide, 
followed by the determination of the acetic acid in the residual 
fluid, and it is shown that the method gives accurate results. 

The apparatus employed is very similar to that already described 
by Blair, but mercury is used in the place of the salt solution 
employed by that author. This form of apparatus, in which the 
solution of the substance is allowed to boil in contact with the 
oxidising agent until completely oxidised either to carbon dioxide 
or to a mixture of carbon dioxide and acetic acid, is clearly better 
in principle than the method in which the products are allowed 
to escape from the sphere of the reaction in a partly oxidised 
condition. 

Messinger (Ber., 1890, 23, 2756) overcame the difficulty of in- 
complete oxidation by allowing the vapours from the chromic acid 
mixture to pass through a combustion tube containing red-hot 
copper oxide, and lead chromate and potassium dichromate have 
also been employed in the same way (Hall, Miller, and Marmu, 
T., 1906, 89 , 595), but the introduction of these modifications 
deprives the method of all its original simplicity. 

The author has devoted his attention to this method chiefly with 
the object of applying it to the estimation of substances of bio- 
logical importance, such as the alcohols and amino-acids, for which 
accurate methods are not available. The estimation of acetic acid, 
as well as of carbon dioxide, makes the method of general applica- 
tion to all aliphatic substances which are likely to occur in bio- 
logical fluids, and the method has a further valuable application 
lu the accurate estimation of alcohol and other volatile substances 
in. dilute solutions. 

The method has a great advantage in that it throws light on 
tho constitution of the substance at the same time as it determines 
the percentage of carbon, for the titre of the acetic acid indicates 
the number of methyl groups in the compound ; thus ethyl alcohol 
IS oxidised practically quantitatively to acetic acid; propionic acid, 
and its derivatives, lactic acid and alanine, yield acetic acid corre- 
sponding with two carbon atoms out of three, whereas rhamnose 
yields two atoms of carbon out of the six in the form of acetic 
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acid. In each case the methyl group, together with the next 
adjacent carhon atom, forms acetic acid. 

Ethyl alcohol, CHg-CH^-OH — > CHs-COsH. 

Alanine, CH3-CH(lSrH2)»C02H CHg-CO^H + COg. 

Rhamnose (uodulcitol), CH 3 -CH(OH)*[CH-OH] 3 ’C?HO ^ 

CH3-CO2H + 4C0. 

A small amount of acetic acid is at the same time oxidised to 
carbon dioxide, so that the value for the latter is greater than 
would theoretically be the case if the whole of the methyl group 
together with the next adjacent carbon atom, were converted into 
acetic acid. The excess of carbon dioxide formed in this way is 
greatest when the oxidising fluid contains least water. 

In the place of chromic acid, which, it seems, is always used 
with phosphoric acid, potassium dichromate has been used in this 
work. It has many advantages over chromic acid apart from its 
being free from impurities, since it may be weighed out and intro- 
duced into the flask much more conveniently than chromic acid 
Moreover, only by using potassium dichromate, and avoiding the 
dilution of the oxidising medium by water, has it been found 
possible to effect the complete oxidation of carbamide. 

It should be noted that the weight of material used for the 
analysis in many cases is considerably less than that generally 
employed for a dry combustion, and the method is certainly 
readily adaptable to microchemical analysis. 

With most substances the oxidation is complete in from fifteen 
to thirty minutes, but others, such as carbamide and succinic acid, 
require longer, it being necessary to continue the heating for three 
hours. The operation requires, however, only a few minutes’ 
actual attention, and two flasks with reflux condensers may he 
quite conveniently attached to the one gas analysis apparatus, so 
that two analyses may be carried out concurrently. 


Experimental. 

The , apparatus employed is figured below. The gases are 
collected in the reservoirs rather than directly in the gas-measuring 
burette for several reasons. It will suffice to mention that in this 
way two flasks may be used in conjunction with the one burette, 
and, moreover, the burette itself is kept free from any traces of 
chromate which occasionally, although rarely, pass into the gas- 
collecting apparatus when the gases are swept out of the flask 
with the hot water. 

DetaUs of the Mani-pulation . — Fifteen grams of potassium 
dichromate are introduced into the flask A, which has a capacity 
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t 75 CO., and to this is added 15 c.c. of phosphoric acid 
The flask is then attached to the reflux condenser B 
^ 1 SOxl cm.), which is in communication through a 

tube with the reservoir 0. The tap of the funnel F, 
been smeared with phosphoric acid, is closed, and heat 
W to the flask A, the three-way tap g being turned so as 
J* put C in communication with B, the vessel L being at the same 



time lowered. About 4 c.c. of the fluid to be examined is now 
introduced into the funnel F (it is most convenient to gh ou 
the fluid from a bent pipette), and as soon as , 

dichromate has mostly dissolved, and the chromic acid ton set 
free, the solution is gradually allowed to be drawn in ° ' 

funnel is then washed out into the flask with a ew c.c. ' 

followed by phosphoric acid, which is added to preven 


of the oxidising fluid. 
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The heating is now continued for about thirty minutes, unlesj 
carbamide or succinic acid is present^ when three hours is ueces 
sary. At the end of this time the flanie is removed, the water 
allowed to run out of the condenser, and th^ residual gases in the 
flask are displaced by introducing hot water which has been boiled 
to remove carbon dioxide, into the flask A, through the funnel p 
a lower pressure having been created within the flask by lowering 
the vessel L. The tap g is closed as soon as the hot water is seen 
in the capillary counting B and G. The sample of gas may now 
be drawn into the measuring burette by lowering M and opening / 
The adjustment to atmospheric pressure is made approximately hy 
levelling with the mercury manometer tube if, and the fine adjust 
ment is made by putting the gas into connexion with the potassium 
hydroxide of the Hempel bulbs. The measurement of the carbon 
dioxide is then carried out in the ordinary way. 

When methyl groups may be present in the substance to be 
examined, the fluid, including that in the inner tube of the reflux 
condenser, is transferred when cold to a distilling apparatus, and 
distilled in steam in an atmosphere free from carbon dioxide. 

The distillation in steam requires special precautions. The 
steam is generated by boiling distilled water treated with baryta, 
and to prevent minute traces of phosphoric acid being carried over 
into the distillate, the steam, after passing through the boiling 
acid solution, is made to pass through a second flask before being 
condensed. The lower tube of the condenser passes through a 
doubly bored rubber stopper into the neck of a large separating 
funnel, which acta as a receiver for the condensing fluid, and is 
protected from the access of atmospheric carbon dioxide by means 
of a soda-lime tube connected to a glass tube passing through 
the second hole of the rubber stopper. In this way, when fluid is 
withdrawn from the funnel, air free from carbon dioxide takes its 
place. 

The results obtained with certain representative aliphatic sub- 
stances are given below. Results with fatty acids of high mole- 
cular weight will be reserved for a later communication. 

It miist be mentioned that the phosphoric acid employed con- 
tained organic impurity, so that an allowance of from T5 to 
2*6 c.c. of carbon dioxide had to be made in each experiment, 
according to the length of heating. Inasmuch as the amount of 
carbon dioxide produced from the phosphoric acid varies with the 
time of heating, it is of advantage previously to heat the phos- 
phoric acid with a little chromic acid for some hours under a reflux 
condenser. A large amount of phosphoric acid may be reaflii}’ 
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ti6ate<l in this way, and its use is of advantage, especially when 
working with very small amounts of material. 
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24-0 

761 

— 

— 

30-30 

80-30 

30-00 

Ethyl 
alcohol .. 

0-09638 

2-3 

23-3 

754 

61-27 

50-87 

1-16 

52-03 

52-17 

pTopionic 
acid 

0-07424 36-0 

28-0 

765 

23-31 

23-02 

26-13 

48-15 

48-66 

Lactic acid 

0-0714 

25-53 

26-0 

766 

20-40 

17-37 

22-86 

40-22 

4000 

Alanine ... 

0-0733 

18-54 

23-0 

761 

22-83 

12-26 

27-78 

40-04 

40-44 

0-1097 

31-98 

25-3 

770 

36-36 

14-12 

26-52 

40-64 


Rbanmosn 

01170 

66-95 

27-0 

769 

17-32 

27-43 

11-84 

39-27 

39-55 

0-1265 

72-00 

26-0 

769 

lS-78 

27-42 - 

11-88 

39-30 




General 

Conclusions. 





Aliphatic substances can, in general, be oxidised to carbon 
dioxide, or to a mixture of carbon dioxide and acetic acid, by 
using potassium dichromate and phosphoric acid. 

A volumetric method is described for the estimation of total 
carbon which is based on the estimation of these two products, 
the carbon dioxide being determined gasometrically and the acetic 
acid by titration. 

The method described is particularly useful when the substance 
is already dissolved, and also in the case of volatile substances. 
A further advantage is that, at the same time, an indication is 
given as to the number of methyl groups in the chain. 

Since, under the conditions of the experiment, ethyl alcohol is 
practically quantitatively oxidised to acetic acid, the method will 
be particularly of value in the determination of small concentra- 
tions of alcohol, where the error on the specific gravity method is 
great. Moreover, alcohol could be determined in the presence of 
any compounds which oxidise quantitatively to carbon dioxide, 
such as sugars and polyhydric alcohols, without the necessity of 
separation by distillation. In a concentration of 0*5 per cent., and 
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using only 4 c.c. of the fluid, a determination of alcotol may l)^ 
made by this method with an error of less than 1 per cent. 

The discussion of the applications of this method to the analysis 
of mixtures of two fatty acids or alcohols, as well as to the deter 
mination of formates, will be reserved for a subsequent com- 
munication. 

In conclusion, I would express my thanks to Professor Arthm 
Harden, F.K.S., for help and criticism. 

The Lister Institute, 

London, 


CeVIL — Organo-derivatives of Bismuth. Part L Tk 
Preparation and Properties of some Tertiarji 
Aromatic Bismuthines and their Halogen Deriv- 
atives. 

By Feedeeick Challenger, 

The object with which the present research was commenced was 
primarily the synthesis of an asymmetric organo-bismuth com- 
pound, which could be resolved into optically active components 
(P., 1913, 29, 76). 

Such a result, however, could hardly be expected until a con- 
siderable amount of further information had been obtained regard- 
ing the properties of orga no-bismuth compounds. The compara- 
tively large number of publications dealing with this subject^ 
have confined themselves to a very superficial examination of the 
compounds described, their reactions having been very little in- 
vestigated. Experiments were therefore made with the object of 
discovering (1) the extent to which the Grignard reagent could be 
used in the synthesis of bismuthines, and (2) the nature of its 
reaction with various types of halogen bismuthines, for example, 
BiRiRgX, and bismuthine dihaloids of the type BiRiR 2 ^ 3 ^ 2 - 
was then found that the properties of these halogen compounds 
were extremely interesting, and worthy of a closer investigation. 

Especially interesting and important from a theoretical point 
of view is the question of the stability of compounds of the type 

* Lowig, Annalen, 1850, 75, 355; Breed, ibid,, 1852, 82, 106; Dunhaupt, 
1854, 92, 371 ; Michaelis and Folia, Bar., 1887, 20, 62, 54 ; Maniuardt, Ber., 

20, 1516 ; 1888, 21, 2036; Michaelis and Marqnardt, Annalen, 1889, 251, 32S; 
Gillmeister, Ber., 1897, 30. 2843; Pfeiffer and Pietsch, ibid., 1904, 37^620; 
Hilpert and Griittner, ibid., 1913, 46, 1686; Hilpert and Ditmar, ibid., 
Rhrllchand Karter, ibid., 3564. 
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and BiKjB^RjXY, where X and Y are similar or 
issimiiar halogen atoms * 

From the work of Pope and Peachey (T., 1899, 75, 1127) and 
leisenheimer (5er., 1908, 41, 3966; 1911, 44, 356), it might 

0 expected that compounds of^the types ( 1 ) BiRiR^EgR^X or 
2 ) OiBiRiRal^s would be capable of resolution into enantio- 
lorphously related optically active forms. 

A compound of the type (1) might conceivably be synthesised 

1 at least two ways, namely, ^o) by the addition of an alkyl or 
ryl haloid to an unsymmetrical bismuthine, and ( 6 ) by the action 
f the Grignard reagent on the dihalogen additive products of an 
nsymmetricai bismuthine. 

As regards substances of the bismuthine oxide type, certain 
tethods of preparation will immediately suggest themselves. 
Investigations in these directions are in progress. 

The author has found that when triphenylbismuthine is warmed 
for a short time with isobutyl bromide, small quantities of diphenyl- 
bromobismuthine, - BiPhgBrj are obtained. It is just possible, 
although rendered still more doubtful by results now to be 
described, that the conditions requisite for the production in this 
manner of bismuthonium haloids have not yet been obtained. 
Further experiments in this direction are in progress. 

In order to gain some idea as to the course which the reaction 
between an unsymmetrical compound of the type BiR^R^RgBrg and 
the Grignard reagent might be expected to take, the behaviour of 
triphenylbismuthine dibromide, BiPhaBrg, with magnesium ethyl 
bromide and magnesium phenyl bromide has been investigated. 
Neither of these reactions appears to take a normal course. 
With magnesium phenyl bromide the products obtained consisted 
of triphenylbismuthine, diphenylbromo bismuthine (Michaelis and 
M.arquardt, Annalen, 1889, 251, 328), andphenyldibromobismuthine, 
BiPhBr^ (see p, 2215), It is very probable that tetraphenyl- 
bismuthonium bromide is first formed, but undergoes decomposition 
into triphenylbismuthine and bromobenzene. 

The formation of diphenylbromobismuthine is possibly due to 
the decomposition of the triphenylbismuthine dibromide, since the 
pure compound is by no means stable, and when boiled with dry 
benzene gives a good yield of diphenylbromobismuthine. More- 
over, if pure, colourless triphenylbismuthine dibromide is heated 
for a few minutes at 100 '^, it decomposes, forming a yellow, viscid 
which has a powerful odour of bromobenzene, 

0 interaction of magnesium ethyl bromide and triphenyl* 

Aa account of experiments with compounds of the latter type will shortly be 
‘-'omiuumcated to the Society m conjunction with Mr. C, F. Allpress. 
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bismuthin© dibromid© led to results which were very similar to 
those just described. Triphenylbismuthine and diphenylbromo- 
bismuthine were obtained, whilst the reaction mixture had a strong 
odour of bromobenzene. 

The formation of the first-named substance may be due to the 
decomposition of the unstable triphenylethyibismuthouium 
bromide) BiPhjEtBr, which may first be formed, ethyl bromide 
being eliminated. The decomposition of phenyltrimethylarsonium 
iodide, which, on being heated, gives rise to methyl iodide and 
phenyldimethylarsine, is a somewhat similar reaction (Winmill, T., 
1912, 101 , 719): AsPhM©3l=AsPhMe2 + MeL 
Owing to the undoubted formation of bromobenzene, it is 
possible that the diphenylbromobismuthine resulted from the de- 
composition of the triphenylbismuthine dibromide under the 
influence of the Grignard reagent. 

An attempt was then made to remove one of the phenyl groups 
in diphenylbromobismuthine by means of bromine in chloroform 
solution, in the hope that the resulting compound might b© of use 
in the synthesis of the so-called mixed or unsymmetrical tertiary 
bismuthines. Fhen^ldihromohismuthinef crystallising in golden- 
yellow needles, melting at 205—206°, was thus obtained. The 
chloroform solution was found to contain bromobenzene (which was 
identified by its conversion into p-bromonitrobenzene) and a certain 
amount of bismuth bromide. The formation of phenyl dibromo- 
bismuthine in the above reaction is not analogous to the behaviour 
of the co.rresponding diphenylchlorostibine, SbPhgCl, which was 
found by Morgan and Micklethwait to yield .Ph 2 SbCl 3 on treat- 
ment with chlorine (T., 1911, 99, 2295), 

In consequence of the instability of the derivatives of quiuque- 
valent bismuth, to which reference has already been made, and of 
numerous other compounds of the type BgBiClI and KjBiBrI, 
which are being investigated in conjunction with Mr. C. F. 
Allpress, the formation of a stable compound, BiPh 2 Br 3 , was 
hardly to be ex]^ted. 

The action of magnesium ethyl bromide on diphenylbromo- 
bismuthine was next investigated in the hope that diphenyl etbyl- 
bismuthine, BiPh^Et, would be produced. The reaction, however, 
took a somewhat unexpected course, the only product which could 
be isolated being triphenylbismuthine. 

Triethylbismuthine was also formed (see p. 2216), but was not 
isolated. The course of the reaction is possibly represented by the 
equation 3BiPh2Br+3MgEtBr=2BiPh3-t-BiEt54-3MgBr2. ^ 

By the action of magnesium a-naphthyl bromide on diphony * 
bromobismuthine, better results were obtained, ^ 
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hismuthim, BiPV^icftr (™* P- 118 — 119°), feeing readily isolated 
from the reaction mixture. This seems to fee the first compound 
of the typo BiBgR^ to be described. With bromine it gives rise to 
Sphen^l’Ok-naphthylbismuthine dibromide, BiPhg'CjyH^.Brg (m. p. 
J 40 O), This decomposes when heated for a short time at 100°. 

ffi^a-naphthylhismuthine (m. p. 234 — 235°) is readily obtained 
by the interaction of bismuth bromide and magnesium o-naphthyl 
bromide. It forms a yellow, crystalline dihromide (m. p. 122°), 
which decomposes when kept for a short time at 100°. An account 
of the properties of the dibromide of this and the preceding 
tertiary bismuthine, and of the decompositions they may be made 
to undergo, will shortly be communicated to the Society. 

Experimental. 

Stability of Triphenylbismuthine Dibromide. 

This substance was prepared by Michaelis and Marquardt (loc. 
cii), who state that it melts at 122°. 

Triphenylbismuthine dibromide, when twice recrystallised from 
cold benzene and light petroleum, separates in needles, which melt 
at 118° when placed in a sulphuric-acid bath .(previously warmed 
to 80°) and heated at the usual rate. If, however, the initial 
temperature of the bath was 80°, and the subsequent heating 
carried out much more quickly, the specimen melted at 123 — 124°, 
and on another occasion at 121°. 

The melting point was also found to depend to a certain extent* 
on the size of the crystals used in the determination. This was 
verified several times, the powdered crystals melting from three to 
five degrees lower than those which had not been powdered. The 
melting points were determined simultaneously. 

Some of the recrystallised substance (m. p. 118° on fairly slow 
beating) was heated with dry benzene under a reflux condenser 
for two hours, every trace of moisture being carefully excluded. 
On cooling, crystals of diphenylbromobismuthine were deposited; 
these melted at 152°, and after one recrystallisation at 154 — 156°. 

On heating a specimen of the dibromide in a small sealed tube 
at 100° for about twenty minutes, it was found to have become 
yellow and pasty, and a strong odour of bromobenzene was 
observed. 

On attempting to concentrate the mother liquor obtained in the 
recrystallisation of triphenylbismuthine dibromide, a deposit of 
diphenylbromobismuthine was obtained. 
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Action of Magnesium Phenyl Bromide on Trifhenylbumuihint 
Dibromide. 

Nine grams of the pure dibromide were covered with dry ethej 
and gradually treated with a solution of magnesium phenyl bromide 
(1 mol.) prepared from 0*5 gram of magnesium and 2*8 grams of 
bromobenzene in ether. After each addition of the Grignard ro. 
agent a transient but intense purple coloration was produced, acd 
the ether boiled. Most of the dibromide dissolved, and its place 
was taken by an oily solid. After about forty hours the ether was 
decanted from the now almost solid, insoluble residue, which was 
then well washed with dry ether, 

(1) Ethereal Extract and Wa&hings. — On evaporation, a yellow 
oil was left, which had an odour of bromobenzene, and partly 
solidified on cooling. By extraction with a mixture of ether and 
light petroleum, 3 grams of triphenylbismuthine were removed from 
this residue. 

(2) Original Residue Insoluble in Ether. — A small portion was 
shaken with cold benzene, the solution filtered, and treated with 
light petroleum. Fine yellow crystals of diphenylbromobismuthine 
(m. p. 156 — 156°) were deposited. 

The bulk of the residue was heated for about five minutes with 
benzene, and filtered. Yellow crystals were deposited, which 
sintered at 143 — 150°, and melted to an opaque fluid ; their whole 
behaviour indicated that the substance was a mixture. A further 
deposit was obtained on addition of light petroleum ; this contained 
some magnesium compounds. 

The yellow deposits were united, and twice extracted with boil- 
ing chloroform, which removed diphenylbromobismuthine. The 
residue was treated with boiling benzene. The filtered extract 
deposited yellow needles (m. p. 206°), which did not depress the 
melting point of a specimen of phenyldibromobismuthine (see 
p. 2215), 

Exactly similar results were obtained when triphenylbismuthine 
dibromide was heated with the Grignard reagent. 

Action of Magnesium Ethyl Bromide on Triphenylbismuthine 
Dibromide. 

Eight grams of the pure dibromide were suspended in dry ethor, 
and a solution of magnesium ethyl bromide, prepared from 0’45 
gram of magnesium and T9 grams of ethyl bromide, was added. 
The reaction became vigorous, most of the insoluble dibromide dis- 
appeared, and an oily deposit was produced. The mixture was 
not heated, but was kept for some days, moisture being excluded. 
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Similar results were, however, obtained when the reaction mixture 
was heated on the water-bath, 

The ethereal liquid (A) was finally poured oS from the now 
crystalline deposit (5), which was washed with ether. On 
evaporation of the ether from A, an oil wag left which had a strong 
odour of bromobenzeue, and quickly solidified. From this, 2-5 
grams of pure tripheuylbismuthiue were extracted by means of light 
petroleum. The small amount of insoluble matter which remained 
contained compounds of magnesium and bismuth, and was not 
further examined. 

The residue after washing with cold chloroform, weighed 
J grams. On treatment with water, about 1’5 grams remained 
undissolved. This was quickly separated and dried. By recrystal- 
iisation from chloroform and light petroleum, yellow crystals were 
deposited, which melted at 156°, and did not depress the melting 
point of a specimen of diphenylbromobismuthine. 


Action, of Bromint on Diphenylbvomobismuthine, 

Diphenylbromobismuthine was dissolved in dry chloroform, and 
treated with one molecular proportion of bromine in chloroform 
solution. The red colour was discharged, and a 'yellow precipitate 
formed. When collected and washed with dry chloroform, this 
melted at about 190°, but on recrystallisation from hot benzene 
fine yellow needles were obtained, melting at 205—206°, and con- 
sisting of ‘phenyldibromohismutkine i 
01510 gave 01266 AgBr. Br- 35-68. 

C 6 H 5 Br 2 Bi requires Br = 35-95 per cent. 

On distilling off the chloroform from the reaction mixture, an 
hi remained which had a strong odour of bromobenzene, along with 
I certain amount of a grey, crystalline substance. The oil was 
Removed by repeated extractions with warm light petroleum, and 
ound to be free from bismuth. On treatment with fuming nitric 
icid and addition of water to the solution, a solid w*as precipitated, 
dnch, after recrystallisation from alcohol, melted at 125—126°. 

1 cecrystallised specimen of ^bromouitrobenzene melted at 
26—127°, and a mixture of the two melted at the same 
eraperature. 

The grey, crystalline solid was heated with toluene, and the 
hered extract deposited crystals on cooling. These were free 
'•om organic matter, melted at about 200°, and distilled on heat- 
strongly. The action on water and its solubility in ether 
lowed the substance to be bismuth bromide. If the addition of 
oinine to diphenylbromobismuthine is continued until a per- 

7 E 2 
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manent red coloration is imparted to the chloroform, the 
cipitate contains almost no organic matter. 

Attempted Preparation of Biphenylethylbismuthine. 

Five grams of diphenylbromohismuthine were treated with a 
solution of 0'45 gram of magnesium and r9 grams of ethyl bromide 
in dry ether. A vigorous reaction took place, most of the yelloi^ 
bromide disappeared, and a dark-coloured oil was precipitated 
The mixture was heated on the water-bath under reflux lor about 
an hour. After forty-eight hours the ether was distilled of 
the residue treated with water, and the insoluble matter was 
collected and extracted three times with alcohol. The alcoholic 
extract deposited large quantities of triphenylbismuthine, and the 
mother liquors from these deposits possessed an unbearable odour 
resembling that of the alkyl compounds of tin. The alcohol which 
was distilled from these mother liquors also possessed the same 
odour. This was probably due to the presence of triethyl- 
bismu thine, which is described by Breed {loc. cit.) as a volatile 
liquid which oxidises readily in air, and possesses a disgnstiog 
odour. 

Diph e nyl-a-naph thylh ismuthine . 

A solution of magnesium a-naphthyl bromide, prepared from 
17 grams of a-bromonaphthalene and 2 grams of magnesium, was 
treated with 26 '5 grams of diphenylbromohismuthine. A fairly 
vigorous reaction occurred, and an almost clear solution was 
obtained. The mixture was then heated under reflux for two and 
a-half hours, and allowed to remain overnight. The ether was 
poured off, and the white, insoluble deposit washed with ether. 
On removal of the solvent, an oil was left which, after treatment 
with water, very slowly solidified. It probably contains a certain 
amount of phenyidi-a-naphthylbismu thine (arising from traces of 
phenyldibromobismuthine in the diphenylbromobismuthine), ic 
addition to naphthalene and diphenyl-o-naphthylbismuthine, and 
is being reserved for further investigation. 

The crystalline deposit, which was insoluble in ether, was warmed 
with water to remove magnesium salts, dried, and dissolved m 
chloroform. The solution deposited a crystalline substance when 
it was diluted with alcohol. This melted at 115 — 117° and, after 
a few recrystallisations, at 118 — 119°: 

0-1884 gave 0-3G98 COj and 0-0712 HjO. C = 53-55; H=4-18. 

0-3230 „ 0-4352 COj „ 0-0698 HjO. C = 53-23; H=3-48. 

0-4170 „ 0-1990 BijO,. Bi=42-76. 

C„H,;Bi requires 0 = 53-97; H=3-50; Bi=42-53 per cent. 
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])iyhtnyl-<irnaphthylhUmuthmt is readily solutle in chloroform, 
benzene, or toluene, but less readily so in alcohol or ether. Warm, 
concentrated hydrochloric acid immediately decomposes it, yielding 
benzene and naphthalene. 

When treated in ethereal solution with one molecular proportion 
pf bromine, likewise dissolved in ether, the solution was immedi- 
ately decolorised, and a yellow, crystalline precipitate deposited. 
On recrystallisation from a mixture of benzene and light 
petroleum, this was obtained in yellow, prismatic needles, which, 
when pure, melted at 140^. 

As in the case of other bismu thine dibromides described in this 
paper, the substance melts when heated for a few minutes in a 
sealed tube at 100°. On cooling, it remains pasty, and an odour 
resembling that of o-bromonaphthalene is very apparent. Towards 
hot concentrated hydrochloric acid the dibromide is relatively 
stable. * 

Tri-a-naphthylhi$m.uihine, 

Magnesium a-naphthyl bromide (3 mols.), prepared from 1*6 
grams of magnesium and 13'7 grams of a-bromonaphthalene, was 
treated with 11 grams of anhydrous bismuth bromide, dissolved 
ia the minimum quantity of dry ether. A vigorous reaction 
occurred, and a yellow precipitate was formed, which disappeared 
on shaking; simultaneously, a large quantity of solid matter was 
deposited. The mixture, after remaining overnight, was heated 
for one and a-half hours on the water-bath, after which the ether, 
was distilled off, and the residue treated with water. The solid 
matter which remained was collected and dried. This product was 
repeatedly extracted with chloroform, the extracts united, concen- 
trated somewhat, and treated with alcohol, when a slightly yellow, 
crystalline deposit was obtained. On recrystallisation from a mix- 
ture of chloroform and alcohol the substance was finally obtained 
ill almost colourless needles, melting at 235° ; 

0-2162 gave 0-4803 COg and 0-0728 H^O. C = 60-87; H^3-76 
0-3150 „ 0-1253 BigOg. Bi=35-66. 

CaoHgiBi requires 0=61*10; H = 3-60; Bi = 35-30 per cent. 

T^^-^i-mphthylhUmiithine is fairly readily soluble in chloroform, 
carbon tetrachloride, benzene, or toluene, sparingly so in hot 
a CO ol, and almost insoluble in ether or light petroleum. Hot 
concentrated hydrochloric acid decomposes it quantitatively, 
bismuth chloride and naphthalene being produced. 
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Tri-a-naphthyl h ismuthine Dihro mide. 

1’4 Grams of tri-a-napiithylbismuthine in chloroform were slo^j^ 
treated with a solution of O' 3 gram of bromine in the same solvent 
Decolorisation took place immediately, and on adding 
petroleum, a yellow, crystalline substance was obtained in almost 
theoretical yield (1*65 grams). On recrystallisation, the melting 
point was found to depend on the rate of heating, and was usually 
about 119 — 121°, although when very slowly heated, readings as 
low as 110° were obtained. The cause of this lies in the instability 
of the pure substance, since, when heated in a small sealed tube 
at 100°, decomposition set in. After ten minutes the whole 
found to be pasty, and the odour of a-br onion aphthalene was very 
noticeable. 

Tbe University, 

Edqbaston, Biumingham. 


CCVIII . — The Co7idensatio7i of Furan~2 : 5-dialdekydt 
with Malonic Ester and Malonic Acid, 

By William Francis Cooper and Walter Harold Nuttall, 

The authors have for some time past (compare T., 1911, 99, 1193; 
1912, 101 , 1074) been engaged in a more or less systematic in- 
vestigation of the furan group, and the present communication 
deals with the condensation of furan-2 : 5-dialdehyde with malonic 
ester and malonic acid The object of such condensations was to 
determine whether they followed a normal course. The condensa- 
tion of w-bromomethylfurfuraldehyde with malonic ester is so 
obscure that, in spite of much investigation, it still remains un- 
explained. The condensation takes place in different ways, accord- 
ing as to whether hydroxyl ions are present or absent. In tlie 
absence of hydroxyl ions, a pale yellow, crystalline compound, melt- 
ing at 99*5 — 100°, the composition of which has not yet been deter- 
mined, is produced, Wlieu the condensation is carried out in tbe 
presence of hydroxyl ions, a beautiful blue, fluorescent solution is 
formed (Fenton, T., 1898, 73 , 554), from which, however, it bs 
not yet been possible to isolate the fluorescent compound. 

Although the condensation of furandialdehyde and malonic ester 
does not give fluorescent compounds, there was the possibility that 
the condensation might not he normal, and so might throw some 
light on that of the bromo-aldehyde and malonic eeter. 
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Whilst this investigation failed in its original purpose, normal 
indentation products being obtained, a peculiar additive property 
({ one of the condensation products has been observed. 

Purandialdehyde condenses with two molecules of ethyl 
aalonate, giving ethyl furan-2 : b-dimethylenemalonatc (I). This 
ster on hydrolysis gives the corresponding tetracarboxylic acid (II); 


cH:c-CH:o(c02Et)2 

>0 

ch:c— cH:c(C02Et)2 
(I.) 


ch:c— ch:c(C 03 H )2 

6h:c“Ch:c(C02H)2 

(II.) 


It is this tetracarboxylic acid that possesses the curious additive 
properties referred to above. When dried at 100*^, or crystallised 
from dry ether, it is obtained in the anhydrous state, and is then 
canary-yellow. When crystallised from water it combines with 
one molecule of water, and is then reddish- orange to brown, accord- 
ing to the rapidity with which it separates from solution. 

When the anhydrous acid is crystallised from glacial acetic acid, 
a compound of the two acids is produced, which is pentabasic and 
distinctly dark brown. This compound consists of one molecule 
af the tetracarboxylic acid combined with one molecule of acetic 
icid, but the state of combination appears to. be unstable, as, on 
iistiiling an aqueous solution of the compound, acetic acid is 
jvolved, 

Another peculiar compound of the tetracarboxylic acid with 
tcetic acid has been obtained by the condensation of furandi- 
ildehyde with malonic acid. When acetic acid is used as catalyst,' 
L red, crystalline acid is produced. This is isomeric with the dark 
)rown acid obtained by crystallising the anhydrous, yellow tetra- 
arboxylic acid from glacial acetic acid, further, this red acid is 
)entahasic, and also consists of one molecule of the tetrabasic acid 
ombined with one molecule of acetic acid. In this case, also, the 
cetic acid is in an unstable state of combination, as acetic acid is 
volved on boiling an aqueous solution of the red acid. In fact, 
he two acids appear to be identical in all their properties with 
he exception of colour of their crystals. This difference is quite 
istinet, and the acids retain their respective colour even on re- 
eated crystallisation from glacial acetic acid. In solution, the 
ifference in colour of the two acids is less marked. It is still 
ppreciable in their acetic acid solution, but entirely disappears 
2 their aqueous solutions, which are yellow, and quite indis- 
^nguishable from each other. This probably indicates that, in 
queous solution, both acids are dissociated into the same yellow 
itracarboxylic acid and acetic acid. 

Neither the brown nor the red acid melts, but on heating both 
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becom© yellowish-brown, acetic acid is evolved, and a crystallinj^ 
yellow sublimate formed. 

On esterifying with alcohol and hydrogen chloride, both the re^ 
and the brown pentabasic acids, as well as the yellow tetrabasic 
acid, give the same tetracarboxylic ester, melting at 90 — 91° 
is identical with the condensation product of furandialdehyde and 
malonic ester. 

It is of interest to note that this tetracarboxylic ester may 
crystallised from glacial acetic acid without change. The ability 
to combine with one molecule of acetic acid appears to be confined 
to the tetracarboxylic acid alone; it is not possessed by its ester, 
nor by the corresponding diacrylic acids, nor by reduction product) 
of the latter. 

No satisfactory explanation of this peculiarity or of the isomerisn 
of the brown and red pentabasic acids can be advanced at present. 

In view of the similarity in structure of furan and pyrone, the 
furan oxygen atom might conceivably become quadrivalent and 
combine with acetic acid, but this would not explain the isomeric 
forms or the inability of the ester and diacrylic acids, etc,, to 
combine with acetic acid. Purther, if this were the correct ex- 
planation, it would be expected that the tetracarboxylic acid would 
combine with other compounds, such as methyl iodide, hydro- 
ferrocyanic acid, etc., but all attempts to bring about such com- 
binations have failed. 

The condensation of furandialdehyde with malonic acid (as 
opposed to malonic ester) gives different products, according to the 
catalyst employed. With glacial acetic acid as catalyst, the penta- 
basic red acid, described above, is produced; with pyridine as 
catalyst, however, there is a loss of carbon dioxide, and a brown 
powder, consisting chiefly of one or more furandiacrylic acids, is 
obtained. Although pure furaTir-^: b-diacrylic add (TIT) may he 
easily obtained in the crystalline condition, it has been found 
impossible to obtain directly a crystalline diacrylic acid from the 
brown condensation product, which probably consists of a mixture 
of isomeric furandiacrylic acids, three of which are theoretically 
possible. 

The brown condensation product on esterification gives a well- 
defined, crystalline ester, whilst reduction with sodium amalgaui 
in alkaline solution gives furan-2 ; b-dipropionic acid (IV), which 
is also crystalline. 

CH:C— CH:CH‘C02H CHlO-CHg^CH/COgH 

i >0 I >0 

ch:c— ch:ch*cOjH ch:c-~ch2-ch2*co2H 

(III.) (IV.) 
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Xf the reduction, however, is carried out with aluminium filings, 
jn interniediate acid, containing two atoms of hydrogen more than 
the diacrylic acid, is produced, although furandipropionic acid is 
the final product. The constitution of this intermediate acid 
^ight be suggested by either of the formulae ; 

CHlC-CHg-OHj-COgH CH-C^CH-OHg-COjH 

>0 or I >0 

CH CH:CH’C02H CH-O^CH-CH^-COgH 

.(V.) (VI.) 

On oxidation with concentrated nitric acid, (V) should give the 
well-known dehydromucic acid. The white, crystalline acid 
actually obtained, however, was certainly not dehydromucic acid, 
as it was extremely soluble in water, and did not give the very 
characteristic reaction with ferric chloride; further, it melted in- 
distinctly at about 170^, and, on further heating, evolved fumes, 
which were extremely irritating to the throat. Hence it would 
appear that formula (VI) is more feasible. 

An attempt to rupture the fur an ring in furandipropionic acid 
by Marckwald^s method 1887, 20, 2811; 1888, 21, 1398) 

and produce a derivative of n-decane, showed that the ring was 
stable under these conditions. The dipropionic acid was heated 
with alcoholic hydrogen chloride on a water-bath for six hours 
without eSect. Bromine water, on the other hand, readily decom- 
poses it, giving an acid of high melting point, containing bromine, 
the investigation of which is not yet complete, the reaction of 
furan compounds with bromine water being apparently very 
erratic. 

Experimental. 

(jondenmtion of Furan~2 : ^-dialdehyde with Ethyl Malovatt. 

Ethyl Furan-^ : ^-dimethylenemalonate (I). 

Five grams of furan'2 : 5-dialdehyde (1 mol.) are heated with 
13 grams of ethyl malonate (2 mcls.) and 13 grams of acetic 
anhydride (3 mols.) on a sand-bath under an air condenser for 
eight hours. After cooling somewhat, excess of water is added, 
and, after remaining overnight, the mixture is rendered slightly 
alkaline with sodium carbonate and extracted with ether. The 
ether is distilled ofi, and the product purified by recrystallisation 
from alcohol, and finally from hot light petroleum. From alcohol 
Jfc crystallises in pale yellow, transparent, highly refractive 
octahedra, which melt at 90-^91° ; 

0-2002 gave 0*4338 CO^ and 0*1049 HaO. C=59*09; H=5-82. 
requires C=5P*82^ H=5’88 per cent. 
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Ifc is readily soluble in the usual organic solvents, -with 
exception of cold petroleum, and is insoluble in water, but dij 
solves in concentrated sulphuric acid with a yellow colour. It 
be crystallised from glacial acetic acid without change. It does nij 
combine with acetic anhydride in the presence of ferric chloride 

The acid can be boiled with concentrated hydrochloric acid witt 
out change, but is readily hydrolysed by hot alkali hydroxides 

Treatment with excess of bromine in carbon tetrachloride giveg 
a crystalline ftromo-derivative, melting at 87 '5®, but the exact con 
ditions for obtaining this have not been determined. 

Furan-2: ^-dimetkylenemalonic Acid (II).— The ethyl ester (n 
is boiled with excess of sodium hydroxide solution (D 1-3). 
crystals at first melt, and then dissolve, with considerable evolc 
tion of heat. The dark, reddish solution is cooled, acidified and 
completely extracted with ether or ethyl acetate. The yellow 
ethereal extract cannot be dried, owing to the readiness with whicli 
the acid is adsorbed, especially by sodium sulphate. After db 
tilling off the solvent, the residue is dissolved in a little warui 
water, filtered, and the filtrate allowed to evaporate in a vacuum 
desiccator. The tetra carboxylic acid crystallises from water witl 
approximately 1 molecule of water of crystallisation, which, how- 
ever, is slowly given up at the ordinary temperature, especialij 
in a vacuum desiccator. When the hydrated acid is dried at 100^ 
the change in colour from a reddish-orange to a canary-yellow is 
most marked. For analysis the anhydrous acid, dried at 100*^, was 
used : 

0-3370 gave 0-6026 CO 2 and 0-0860 HgO. 0 = 48-76; H=2*83. 

^ 12 ^ 8^9 requires 0 = 48*65; H = 2*70 percent, 

0 2055 Gram required 27*4 c.c. of A/ 10-sodium hydroxide for 
complete neutralisation, whilst the theoretical amount for a tetra- 
basic acid of this formula is 27*8 c.c. The acid readily loses carboc 
dioxide, which probably explains the somewhat low figure obtained 
on titrating. 

The acid is readily soluble in water, giving a yellow solution, 
which becomes dark reddish-brown on tbe addition of fenit 
chloride solution. On boiling, a reddish, flocculent precipitate is 
produced. With an aqueous solution of the ammonium salt of the 
acid, silver nitrate gives an amorphous, canary-yellow precipitate; 
calcium chloride, a yellowish-brown precipitate on boiling; copper 
sulphate, a brown, gelatinous precipitate, especially on boiling; 
normal lead acetate, a pale yellow precipitate in the cold. 
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I idditiv^ Compound of Furan-2: ^-dimethylenemalonic Acid with 
Acetic Acid. (“ Srown Acid.^^'j 

When crystallised from glacial acetic acid, the tetracarboxylic 
[cid is converted into a brown, crystalline acid, which is quite 
[istinct in appearance from the original yellow acid, a distinction 
jR-hich is not affected by repeated recrystallisation from acetic acid, 
^oththe combustion and titration with W/ 10 -alkali indicate that 
jtbese brown crystals consist of one molecule of the tetracarboxylic 
acid and one molecule of acetic acid : 

0-2000 gave 0-3447 COg and 0'0624 HgO. C =47-01; H = 3-47. 

Cj 2 H 809 ,C 2 H 402 requires C=47-19; H = 3'37 per cent. 

0*1524 Gram required 21'4 c.c. iT/ 10-alkali, which is the amount 
required by a pentabasic acid of this formula. 

The brown acid is not sufficiently soluble in glacial acetic acid 
for its molecular weight to be determined in that solvent by the 
freezing-point method. It dissociates in water, as, on distilling an 
iqueous solution, acetic acid passes over. It is insoluble in 
Denzene or ethylene dibromide, so that these cannot be used for 
nolecular-weight determinations. 

The acid is soluble in water to a yellow solution, which is changed 
0 a dark reddish-brown on the addition of ferric chloride solution. 
)n heating the mixture, a copious, amorphous precipitate is pro- 
liiced, which is distinctly browner than the corresponding pre- 
ipitate with the yellow acid. An aqueous solution of the 
mmonium salt gives an amorphous, canary-yellow precipitate with 
old silver nitrate, and a yellow precipitate with calcium chloride 
n boiling. These precipitates are practically indistinguishable 
rom those given by the ammonium salt of the yellow acid. 


Condensation of Furandialdthyde with Malonic Acid. 

(a) With Glacial Acetic Acid. 

dditive Compound of Fxtran’2 \ 5-dimethylenemalonic Acid with 
Acetic Acid. Red Acid.") 

live grams of furan dialdehyde (1 mol.) and 8*4 grams of malonic 
a^id (2 mols.) ar-e dissolved in 20 c.c. of glacial acetic acid, and 
e solution is heated on a water-bath under reflux for six to seven 
ours. The acetic acid is then distilled off under diminished 
pressure, and the dark residue extracted with ether. After drying 
is ®bher is distilled off, and a red, crystalline acid 

80 ined. This is conveniently purified by twice recrystallising 

trom glacial acetic acid: 
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0-2009 gave 0*3473 CO 2 and 0*0653 HgO. C ^47-15] H=:3 gi, 
C 12 H 8 O 5 AS 4 O 2 requires 0^47*19; H=3-37 per cent 
This red acid is therefore isomeric with the brown acid obtained 
by recrystallising the yellow tetracarboxylic acid from glacial acetic 
acid. The red acid is also pentabasic. 

0*2053 Gram required 29'1 c.c. iV/ 10 -sodium hydroxide, whilst 1 
pentabasic acid of this formula requires 28*8 c.c. 

(b) With Pyridint. Furanr'l: h-diacrylic Acid. 

Five grams of furan-2 : 5-dialdehyde (1 mol.) are dissolved in 1 
little alcohol, 8-4 grams of malonic acid (2 mols.) dissolved in tk 
solution, and 8*4 grams of pyridine ( 2-6 mols.) added. The mii- 
turo is heated on a water-bath under reflux for six to seven 
cooled, and poured into cold 10 per cent, sulphuric acid, when a 
pale brown, amorphous precipitate is formed, consisting of crude 
furandiacrylic acid. No direct method of purifying it has been 
found. It is probably a mixture of stereoisomerides. Up to tbe 
present, a pure acid has only been obtained by esterification of the 
acid, and subsequent hydrolysis of the purified ester with sodium 
eth oxide. A pale yellow, amorphous powder is thus obtained, 
which crystallises from acetic acid in colourless crystals, free from 
acetic acid: 

0‘2054 gave 0*4343 COg and 0*0725 HgO. C=57 67 j H=:3 92. 

CgoHgO^ requires C'=57*69; H=3'84 per cent. 

PuraiU'2 : h-diac^ylic acid does not melt. It is soluble in hot 
water, but insoluble in cold. It is insoluble in all the usual organic 
solvents except acetone and acetic acid. It readily combines with 
bromine. 

Ethyl Furan-2 ; b-diacrylate.—^laci acid may. be esterified by dis- 
solving in absolute alcohol and saturating with hydrogen chloride, 
but the yield -is very erratic, and much tarry matter is frequently 
produced. It is best prepared from the acid chloride, a yellow, 
crystalline solid, readily obtained by the action of thionyl chloride 
OR the crude, brown, amorphous acid. The acid chloride is treated 
with excess of absolute alcohol in the cold, and crystals of the 
required ester separate from the product on beeping. It is purified 
by recrystallisation from carbon tetrachlo-ride or light petroleum, 
from which it separates in flat, shiny, transparent, colourless pluH 
melting at 110 — 111 ^, and soon becoming white and opaque: 
0-1985 gave 0-4625 COg and 0-1061 H^O. C-63-55; 

requires C=63'63; H = 6*06 per cent. 

Methyl Furan-2 : b-diacrylate. — This was prepared by esterifying 
the crude acid with methyl alcohol and hydrogen chloride. 
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jrystallises from carbon tetrachloride or light petroleum in white, 
iiiuy flakes, melting at. 152—163°, 

Xdwtion of iht Brown^ Amorphous Furandiacrylic Acid. 

(a) With Sodium Amalgam, Furaiir2: ^^ipropionic Acid. 

The crude diacrylic acid is dissolved in 10 per cent, sodium 
[lydroxide solution, and sodium amalgam added from time to time, 
the reduction being continued until a test portion gives no further 
precipitate on acidifying. This is usually the case in five to six 
hours. After acidifying, the reduced acid is extracted with ether. 
iThe acid is purified by recrystallisation from water, and is obtained 
'in glistening lamellge, melting at 151—152°. The acid distils 
without decomposition: 

0T991 gave 0*4135 COj and 0*1030 H 2 O. C=:o6-64; H=5*80. 

CioHigOg requires 0 = 66*60; H=5 ‘ 6 6 per cent. 

0-4051 Gram required 38*2 c.c. .^/lO-sodium hydroxide for 
neutralisation. If the acid is dibasic, its molecular weight is 212T. 
C 10 H 12 O 5 requires M.W, = 212. 

The acid is soluble in water, alcohol, ether, ethyl acetate, benzene, 
sr chloroform, but insoluble in light petroleum. It does not give 
i jelly on boiling with ferric chloride solution (difference from 
iehydromucic acid). 

It is stable to boiling alcoholic hydrogen chloride, but its aqueous 
iolution is readily attacked by bromine water. It can be recrystal- 
ised from glacial acetic acid without change. 

(b) With Aluminium Powder. Furan-%propionic-WacTylic 

Acid (?). 

The crude furandiacrylic acid is dissolved in 10 per cent, sodium 
lydroxide solution, and aluminium powder added to the slightly 
vann solution. The reduction is allowed to continue overnight. 
^3 reduction proceeds, the colour of the solution becomes somewhat 
,)aler. The aluminium and precipitated alumina are filtered off, 
and sufficient acid is added to the filtrate to dissolve the alumina 
a first precipitated. On extracting with ether, a mixture of the 
wo reduction acids is obtained, furandiacrylic acid largely pre- 
ponderating. The two acids are readily separated by recrystallisa- 
ion from hot water, in which furan- 2 -pTopionic- 5 -acrylic acid is 
y sparingly soluble. After one or two recrystallisations from 
a r, with the use of animal charcoal, it is obtained in white. 
Sinning plates, melting at 183—184°: 

«-2010 gave 0-4228 CO^ and 0-0894 H^O. C=57-37; H= 4 - 93 '. 
*^ioHio 06 requites C=57-U; H=4-76 per cent. 
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It is soluble in alcohol, acetone, or ethyl acetate, almost 
soluble in light petroleum or benzene, sparingly soluble in chloj^ 
form, soluble in hot water, but almost insoluble in cold. Itca^ 
be recrystallised unchanged from glacial acetic acid. 

Thi 5 CoopEit Laboeatory for Economic Research, 

Watford. 


CCIX . — Investigations on the Dependence of Rotatory 
Power on Chemical Constitution. Part Fi/. 
Some Esters of the Carbinols of the Fo7'nivk 
CA‘CH(OH)-R 

By Joseph Kenyon. 

One of the most interesting suggestions that has been put f onward 
with the object of bringing a little order and system into tlie large 
field of optically active substances, particularly when several such 
substances constitute a homologous series, is that of Frankland 
(T., 1899, 75, 368). It is concisely expressed by its author thus: 
“ According to the commonly accepted views of stereochemistry, a 
continuous chain of five carbon atoms will all but return on itself, 
and, lieyond this, further additions to the chain will lead to sucli 
interference as must necessitate a readjustment of the exact posi- 
tions occupied by the carbon atoms in a shorter chain. It is surely 
highly probable that this stereochemical change should be betrayed 
by some irregularity in the rotatory manifestations, for example, 
by the exhibition of a maximum rotation in those series in wfiicli 
the ascent of the series leads to an increase in the rotatory power.'' 

In Part IV. of this series of investigations (T., 1913, 103, 1923) 
a series of alcohols of the general formula C 2 Hg‘CH(OH)'R was 
described which exhibited well-defined maxima on the curve con- 
necting the molecular rotatory powers and molecular weight, when 
the number of carbon atoms in the growing chain K was 5 and 6 
or 10 and 11. This afforded very definite evidence of the correct- 
ness of Frankland’s view, and with the object of seeking further 
confirmation of this view the acetates and the n-heptoaies of this 
series of alcohols have been prepared and carefully investigated. 

Moreover, in Part V. of this series (this vol., p. 830) a large 
number of esters of the carbinols of the formula CH 3 *CH( 0 H)’B 
were described ; in the various homologous series of these esters, 
ranging in each case from the acetate to the stearate, it was found 
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By that the specific rotatory powers of the different members 
Le series rose to a maximum for the n-valerate, and after 


I Ll steadily for the succeeding members of the series, 
rt will be noticed that this second case is quite different from 
first one in that the growing chain (•CO-R, the acyl group) 

* direcUi/ attached to the asymmetric carbon atom, but only 
means of the intervening oxygen atom, whereas in the case of 
3 “ethyl” series of carbinols the growing chain -R is directly 
Lhed to the asymmetric carbon atom. _ 

T order to see if any additional evidence could be obtained as 
the applicability of Frankland’s suggestion to a homologous 
of esters derived from one and the same alcohol, there has 
[Tbeen prepared a number of eaters of d-y-nonanol ranging from 

6 acetate to the stearate. , . . 

It is remarkable that, with the exception of the derivatives of 
ethvlethylcarbinol and ethylpropylcarbinol, all the esters described 
, tliis paper have in the homogeneous state rotatory powers of 
mosite sign to those of the parent alcohols, and do not exhibit 
ader any of the experimental conditions tried anomalous dis- 
eision whilst in no instance is there any apparent reason to 
ipposJ that esterification has been accompanied by a change m 
le configuration of the molecule. 

These compounds afford a very good example to show that a 
ery small change in chemical constitution may bring about a large 
Iteration in optical rotatory power. The seventy-t^ee pre- 

ared from the carbinols of the formula CH8*CH(OH)*R (see. 
*art V.) had in the homogeneous state at the ordinary temperature 
otatory powers of the same sign as that of the parent alcohols, 
rhereas in the esters now described the replacement of the methyl 
;roup by the ethyl group causes a change of sign from that of the 
otatory powers of the parent alcohols. • j x 

On referring to the first curve in Fig. 1, it will be noticed that 
.he molecular rotatory powers, of the normal esters of 

f-y-nonanol,* when measured in the homogeneous state, lie on a 
jurve which exhibits deviations from regularity at the positions 
ior the n-valerate, and also for the f^-decoate and ?i-undecoate. 

It will be seen from the second curve in the same diagram that 
the molecular rotatory powers of the esters, , determined in 

approximately 5 per cent, ethyl-alcoholic solution, lie on a curve 
which is somewhat similar in character to the curve representing 


* Throughout this paper the letters d- and i* prefixed to the name of a subsiance 
arc intended to indicaie merely the sign of the rotation of the substance, and not 
aay views aa to the relative configurations of the carbinols and their respective 
esiiera. 



regularity at the positions for the valerate or the decoate aii 
undecoate. 

The third curve in the diagram was obtained by plotting the 
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molecular rotatory powers, of the esters determined in 

approximately 5 per cent, carbon disulphide solution. This curve 
e&hibits well-defined deviations from regularity at the positions 
for the valerate and for the decoate and undecoate, but whilst the 
general character of the curve is similar to that of the two others, 
it will be noticed that the deviations from regularity are in an 
opposite sense to those exhibited by the first curve. 

Kegarding these deviations as mere changes in the more or less 
regular variation of the magnitude of the molecular rotatory 
power, these results may be tabulated thus : ^ 

(1) In the homogeneous state, a special exaltation. 

^2) In ethyl-alcoholic solution, no irregularity. 

(3) In carbon disulphide solution, a special depression is shown 
.t the positions in the series where the member (or members) con- 
ains a growing chain with five and ten (or eleven) carbon atoms 
espectively. 

la the homogeneous state, similar curves showing exaltations at 
he valerate and at the decoate and the undecoate were obtained 
hen the molecular rotatory powers were determined for the green 
ght and for the violet light of the mercury vapour lamp. 

Curves of a similar character and showing similar exaltations 
were also obtained when the determinations were carried out on 
the substances in the homogeneous state at a temperature of 100° 
with each of the three lights mentioned. It is thus seen that the 
exaltation is independent (at any rate between the limits deter- 
miaed) of the wave-length of the light employed, and also of the 
temperature at which the substances are examined. 


Ill the ethyl-alcoholic solutions, the determinations of the mole- 
cular rotatory power of the esters for the green light of the 
mercury vapour lamp when plotted were all found to lie on a 
quite regular curve similar to that for the sodium-light determina- 
tions, but in the determinations with violet light the curve was 
ound to exhibit well-defined depressions at the values for the 
exoate ami also for the decoate and undecoate. 

The solutions of the esters in carbon disulphide when examined 
wi green light were found to give a curve for their molecular 
rotatory powers which exhibited a well-defined exaltation at the 
Posi tmn for the valerate, and also a well-defined depression at the 
p sitions for the decoate and the undecoate. On the other hand, 
^ solutions were examined with violet light the 

exaltations at the 
valerate and the undecoate. 

hat evidence is somewhat scanty, it would thus appear 

VOL c conditions, some members of a homologous 


i F 
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series, owing to their special stereochemical configuration, exhibit 
deviations, not only from What may he called the normal moU 
cular rotatory power, but also irregular variations in the dis- 
persive power, which is, as a rule, constant throughout a series. 

In an attempt to find a relation between temperature and rota- 
tion (T., 1913, 103, 156), Patterson suggests that the values of 
the rotations of a number of substances of closely related con- 
stitution will all be found to lie on a series of sine curves of 
the form a = c”®*sin(5f + c). 

From the data given in the experimental part of this paper, it 
will be found that the rotations for light of three different wave- 
lengths of practically all of the esters described in this commnnica 
tion — which have been determined over a range of nearly 200®— 
lie on curves which, within the limits of experimental error, are 
straight lines. It would thus appear that the curves of which 
these straight (or very nearly straight) lines are postulated by 
Patterson to form a part must be of very great amplitude 
indeed.* , 

Dealing now with the acetates of the carhinols of the series 
C2H5‘CH(0H)'I1,, it will be seen from Fig. 2 that the curves 
for values for both the specific and the molecular rotatory powers, 
determined in the homogeneous state at 20°, are altogether different 
from those for the specific and molecular rotatory powers of the 
carbinols from which the acetates are derived (see Part IV., 
pp. 1924, 1926). Whereas the curves for the molecular rotatory 
powers of the carbinols, both in the homogeneous state and in 
solution, exhibit well-defined exaltations at the positions where 
the growing chain R contains 5 or 6 and 10 or 11 carbons, it will 
be seen that in the curves for the molecular rotatory powers of 
the acetates, measured both in the homogeneous state at 20® and 
in ethyl-alcoholic solution, there are no such well-defined exalta- 
tions. After the somewhat erratic valu^ for the first few members 
of the series, there is a slight exaltation at the position for the 
acetate of ethylamylcarbinol (that is, where R contains 5 carbon 
atoms), but after that the values for the remaining members of the 
series all lie on a curve which is very nearly a straight line. 

When the molecular rotatory powers of the acetates are deter- 
mined in carbon disulphide solution they are found to give a 

* The temperature-rotation curves for these esters, being straight linfs, can he 
thrown into the form of the equation : y=?rtai-f c. 

Ir, is then found that when the values for c are plotted against molecular weight a 
perfectly regular curve is obtained. If, however, the values for m arc ])lotted m 
the same wav, the regularity of the slope of the curve is markedly iutenupted at ihe 
values for the valerate and hexoate and again at those for the decoate aD<l 
xindecoate. 
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curve which does to some extent resemble the curve for the 
cular rotatory powers of the parent carbinols in that it 
exhibit small depressions at the positions where the growing 
(R) contains 6 and 10, 11 and 12 carbon atoms respectively. 

For purposes of comparison, the n-heptoates of a number of the 
carbinols of the series C 2 H 5 'CH(OH)*R were also prepared, aad 
their molecular rotatory powers determined in ethyl-alcoholic and 
carbon disulphide solution. The curv^ which they give on 
plotting are similar in character to those given by the molecular 
rotation values of the acetates of the same series of carbinols hut 
show some indications of a depression (in magnitude) occurrin 
at the positions where the growing chain (R) contains 5 and lo 
and 11 carbon atoms respectively. 

It thus appears that one of the effects of introducing an acyl 
group into the members of a homologous series of optically active 
alcohols of simple constitution is to produce a homologous series 
of esters in which the specific action of the growing chain on the 
molecular rotatory powers of the compounds is to a great extent 
nullified— possibly owing to a readjustment of the relative posi- 
tions of the four atoms or groups of atoms attached to the 
asymmetric carbon atom in each case. 

It is perhaps of interest to note in this connexion that the 
difference between the magnitudes of the molecular rotatory 
powers, in the homogeneous state of the parent alcohols and 

of the corresponding acetates varied from -19° (approximately) 
in the case of c?-^-butanol through zero for diethylcarbinol to +4'^ 
for cf-y-hexanol, and then, increasing rapidly, gives values which 
vary between + 16*8° and +22*6°. When these values are plotted, 
the curve is found to exhibit distinct exaltations at the positions 
where the growing chain R contains 6 and 10, 11 and 12 carbon 
atoms respectively. 

This, of course, follovre from the relations described in Part lY. 
between the magnitudes of the molecular rotatory powers, [Mja*, 
of the carbinols in the homogeneous state and what has been 
stated above for those of their acetates. 

In a very interesting note (P,, 1913, 29 , 357), Clough * deals 


* Clough .states that ‘‘the dextrorotatory carbinols of the two series niaj' 
con figurative ly represented by the formulfe 


CH, 

H— C-OH 


“(i-M ethyl ” series. 


O.E, 

H-C-OH 

I 

R 

“ d-Ethyl ” series. 
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the configuration of the optically active normal secondary 
alcohols described in Parts I. and IV. of this series of investiga- 
tions; these two series of carbinols have, respectively, the general 
formic CH3'CH(0H)-R and C 2 H 3 *CH(OH)-R, and Clough 
suggests that dextrorotatory methylethylcarbinol is the first 
member of the “ flf-methyl " series, and that Isevorotatory methyl- 
ethylcarhinol is the first member of the “rf-ethyl” series, the 
gymbol " ” being here used to denote the configuration. 

It was thought that the investigation of the series of acetates 
described in this present paper would have furnished some definite 
evidence as to the correctne^ or otherwise of the view put forward 
by Clough. As a matter of fact, so far as the rotations of the 
homologous series of acetates are concerned, the evidence m not 
very conclusive, as the following considerations show. 

In the homogeneous state, the acetate of dextrorotatory methyl- 
ethylcarbinol otherwise jff-butanol) is of positive rotation, 

and the acetate of diethyl carbinol is, of course, inactive, whilst the 
acetates of the dextrorotatory carbinols from ethylbutylcarbinol 
(y-heptanol) on to ethylpentadecylcarbinol (y-octadecanol) are all 
of negative rotation. The values for the rotatory powers of these 
esters all lie on a continuous curve which passes through a zero 
value at the acetate of diethylcarhinol ; hut the acetate of dextro- 
rotatory ethylpropylcarbinol (y-hexanol) is positive in rotation,* 
and hence, in order to fit this point on the curve, it is necessary 
for the curve to have a second zero value lying somewhere between 
the positions for the acetates of y-hexanol and y-heptanol, and for 
this there is apparently no theoretical justification. 

When, however, the acetates of the above series have their 


and that the simplest optically active members of the two scries may therefore be 
represented by the formula 


CH. 

! 

H-C-OH 


and 


I 

H-C-OH 

I 


CH, 

“tZ-Methyl” series. “rf-Ethyl” series, 

It seems to the present author, however, that there is no reason why, if tlic 
formula for the “ rf- Methyl series is taken as given above, the formula for the 


rf-Ethyl ” series should not be HO—il — H instead of the one given by Clough, 

I 

K 


111 which case dextrorotatory methylethylcarbinol would be the first optically 
active member of both of the “ d ’’-series of carbinols. 

See section in the experimental part on the resolution of ethylpropylcarbinol. 
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molecular rotatory powers determined in solution (ethyl alcohol 
or carbon disulphide), it is found that the rotation of the acetate 
of dextrorotatory ethylpropyicarbinol (y-hexanol) is of opposite 
siffu to that of the parent carbinol, and thus makes the curve for 
the rotation values of the acetates quite continuous and regular. 
Thus it would seem that, for rotatory powers determined in solu- 
tion at any rate, dextrorotatory /3-hutanoI is the first member of 
each of the series of carbinois 

^i-CH 3 ‘CH(OH)‘R and c?'C 2 H 5 *CH(OH)-R. 

In Parts V. and VI. of this series it was shown that the specific 
rotatory values of whole series of derivatives of some one parent 
(or series of parent) optically active alcohol — as well as the specific 
rotatory values of the parent alcohol itself— could be made to fit 
on a ''characteristic diagram/' a device due to Armstrong and 
Walker {Froc. Uoy, Soc.^ 1913, [4], 88, 388). It was found, 
moreover, that rotation values of only one enantiomer phous form of 
ail optically active compound and its derivatives would fit on one 
characteristic diagram; the rotation values for the other enantio- 
inorphous form of the alcohol and its derivatives were found to 
ht on a second characteristic diagram which is the mirror image 
of the first one. 

This seems to afford a rough method of finding out whether in a 
given group of homologous compounds all have the same configura- 
tion. To take a particular case, the characteristic diagram for 
the esters of dextrorotatory y-nonanol has been constructed 
(Fig. 3) ; on this diagram there will lie the specific rotation values 
of dextrorotatory y-nonanol, of its esters, and also of the acetates 
and heptoates described in this communication, including the 
acetate of dextrorotatory methylethylcarbinol and the carbinol 
itself, provided that all these substances have the same con- 
figuration. 

If, now, the rotation values of Isevorotatory y-nonanol, of 
laevorotatory methylethylcarbinol and of its acetate are obtained 
(by merely arbitrarily changing the signs of the rotations of the 
dextrorotatory compounds), it is found that they do not fit on the 


K'tatorj' ^-biitanol has the same configuration as the other dextrorotatory carbinois 
of the ethyl aeries. The points 13 and 15 represent the specific rotatory values of 
■S bntanol and d-^-butyl acetate respectively, and it will be seen that they 
16 011 the diagram; on the other hand, the points 14 and 16, which represent 
sjiecific rotatory values of J!-j3 -butanol and ^-jS-butyl acetate, are seen not to fit 
on the diagram. 

The points 10 and 17 represent the specific rotatory values of (i- 7 -nonanol and 
7 oonaiiol respectively, and of these it is seen that only the first fits on the 
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characteristic diagram thus drawn, but do fit on a diagram Vi^hich 
is the mirror image of the first one. 

This method of plotting gives results, then, which go to sup. 
port the evidence of the molecular rotation values of the acetates 
observed in solution, that despite the purely theoretical specula- 
tions of Clough, dextrorotatory methylethylcarbinol is the first 
member, not only of the “<^-methyr' series, CH 3 'CH(OH)*K, but 
also of the ‘^<^-6thyr' series, C 2 H 5 *CH(OH)*R. 

Experimental. 

Eesolution of Various Oarbinols of the Series CgH 5 'CH(OE)*R, 

For the purpose of this investigation it was in many cases 
necessary to repeat the resolutions of the carbinols dealt with iu 
Part IV. of this series of investigations. The results obtained 
during this repetition were quite similar to those already pub- 
lished {loc, dt), so that no further mention of them is necessary. 

It must, however, be said at once that the data given for ethyl 
propylcarbinol must be accepted with reserve, as in spite of a very 
large amount of laborious work, detailed in another paragraph, 
there is no certainty that the resolution has been carried to 
completion. 

The Eesolution of Ethyl-n-propylcarhinol. 

The resolution of this carbinol has already been described in 
Part IV. of this series (T., 1913, 103, 1942). It is there stated 
that the ^carbinol was obtained from the more insoluble portion 
of the brucine salt of the hydrogen phthalic- ester, and the 
(f-carbinol from the more insoluble portion of the strychnine salt 
of the hydrogen phthalic ester. The hydrogen phthalates thus 
obtained had [a]jj +4*18^, and — 3‘75®, in chloro- 

form and ethyl alcohol respectively. 

On repeating this resolution with some fresh d^-hydrogen 
phthalic ester, it was found that the brucine salt behaved in a 
very erratic manner; the filtrates from the numerous crystalline 
crops of salt were decomposed, and yielded hydrogen phthalic 
esters, the rotations of which varied in a very irregular manner 
from [a]j, - 1'9° to + 6*0'^ in alcohol, whilst the brucine salt, which 
had been crystallised five times successively from acetone, gave a 
hydrogen phthalate which had [a]j, only —2*3® in ethyl alcohol. 
This same brucine salt, after seven more crystallisations, gave a 
hydrogen phthalate, the rotation of which was exactly the same. 
It thus appears that the most insoluble brucine salt yields 
a 7-hydrogen phthalic ester not free from racemate. The above 



jjotatoby power on chemical constitution, part vii. 2237 

j-esolution was carried out in a manner which was believed to be 
uite similar to the one previously described (loc. ciu), and since 
tlie initial ^//-hydrogen phthalic ester gave a correct titration value 
and bad the same melting point as the previously described com- 
pound, no explanation of this peculiar behaviour can at present 
criven. The strychnine salt, on the other hand, behaved 
similarly to the previously described salt {loc. cit), but on 
iucrcasing the number of crystallisations gave a <f-hydrogen 
phthalic ester of higher rotation than that previously published, 
namely, [uJd +6'0° in ethyl-alcoholic solution. This resolution was 
attain carried out with fresh material, using this time methyl 
instead of ethyl alcohol as solvent, and again a hydrogen phthalic 
ester of [ajn + 6‘0° was obtained. 

Iii order to make more sure that this time the resolution was 
complete, the quinidine salt was prepared. This forms fine, silky 
needles, which readily separate out from acetone. After five or 
six crystallisations from acetone the salt was obtained with a 
constant rotation (given below); it was then decomposed in the 
usual way, and a hydrogen phthalate was obtained with a rotation 
-7‘49°) a little higher than that possessed by the c^-hydrogen 
plitlialate from the strychnine salt. It was -then distilled in a 
current of steam from excess of sodium hydroxide, and the carbinol 
thus obtained was used for preparing the acetate and heptoate 
described in this paper. The following are the data for this 
resolution. 

Table I. 


Strychnine Salt of d~E thyl-n-propylcarhinyl Hydrogen Phthalate^ 



m. p. 

191— 192° 




Length 

Wt. of 




of tube. 

solute. 



Solvent.* 

cm. 

Grams. hu. 

a.;,.. 

ttvi- 

Chloroform 

22 

1-1093 -2-81“ 

-3-55" 

-7-67‘ 

[a].- 

[«]«.. 

[«]v. [M].. 


LM]vi- 

2303" 

29-10" 

62-88" 134-6" 

169*9" 

367*2" 


Quinidine Salt of l-Ethyl-TO-pro'pylcarhinyl Hydrogen Phthalate, 
m. p. 161— 162° 

Length Wt. of 
of tube, solute. 


Solvent. cm. Grams. Ou. a^r. ovi. 

Ethyl alcohol 22 1-0416 -f- 14-04“ +16-89“ +31*25" 

bi.- bv- [M].. [Mb- mu 

122-5“ 147-3“ 272-7“ 703-0" 845-7* 1566*0* 


All solutions for the observations of rotate ly power recorded in this paper were 
I'Upared by making up about 1 gram of th|^ubstaiice to 20 o.c. with the solvent at 
the temperature of the laboratory, at wKlch temperature all observations were 
also made. 
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d-lSthyIrn-yroyyIcarhinyl Hydrogen PMhalate, 


Solvent. 

Lragth Wt. of 
of tube, solute, 
cm. Grams. 

«j,- 


Ethyl alcohol 

22 1-0326 

+ 0 - 68 ° 

+0-73° 

+^•77 Tii 
+''•52 +9* 

Chloroform 

22 1-2350 

+0-70 

Carbon disulphide . . 

22 1-0666 

+0-46 

Ethyl alcohol 

[«]o- [«V‘ [«]vl- 

6-99° 6-43° 11-45° 

14-97° 

[M], 

16-07° 28.«? 
25-75 

11-08 20-87 

Chloroform 

6-15 6-67 10-30 

12-88 

Carbon disulphide .. 

3-83 4-43 8-36 

9-68 


l-Etkyl-n-^ofylcarhinyl Hydrogen Phihedate. 


Length Wt. of 
of tube, solute. 

Solute,- cm. Grams. 0 ^. agr. o 

Ethyl alcohol 22 0-9403 -0-76° J 

Chloroform 22 1-0410 — 0*66 —0-76" - 1.35 

[«]d. [alnr. [a]vi* [M]d. 

Ethyl alcohol —7*26“ — — 18-16° — __ 

Chloroform —6-76 -6-64'’ -11-79° —14-41 -16-59° -2947^ 


Table II. 

l-Pthyl-Ti-'pro'pylcarhinol. Observed Rotations (aicomm)- 


temp 

21*^ 

Up 

-3-46= 

temp 

21° 

®gr 

-4-10' 

temp. 

21° 

®Ti- 

-6-80' 


59° 

88 " 

107° 

124’ 

-3-52° 

-3-60° 

-3-60‘ 

-3-64 

50° 

89° 

107° 

124^ 

-4-14° 

-4-20° 

-4-12° 

-4-14= 

52° 

90° 

107° 

124^ 

-6-94° 

-7-00° 

-6-90° 

-7-00^ 


Ethyl-n-hutylcarhinol, 

The resolution of this carbinol was carried out again, and tie 
results were c[iiit6 similar to those given in Part IV. of this series. 
The following additional polarimetric determinations were made. 


Table III. 


Strychnine Salt of d-Ethyl-n-hutylcarhinyl Hydrogen PhihakU. 


Length Wt. of 
of tube solute. 

Solvent. cm. Grams. «». %!* 

Ethyl alcohol 22 ,J-9290 -1-62* -W 

[■>].. [»Jp. [«]vi. [M].. [MV’ 

-14-87’ -18-69’ -41-69’ -88-94’ -111-8 


Oti. 

-4-26- 


[Mj-i- 

- 2493 ' 
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dr^thyl-n-hutylcarbinyl Hydrogen Phthalate. 


Solvent. 

Etnyl 

;;lilorofo«a 

[a]„. ^ 

Ethyl ... +19-51" 

:hloioli>nn +16-21 


Length Wt. of 
of tube, solute. 

cm. Grams. a^. 

22 0-9972 + 2 - 14 " + 2 - 64 " + 4 - 82 '> 

22 0-9932 + 1-61 + 1-87 + 3-30 

[a].i. [M]„. [MV. [M]ri. 

+ 23 - 15 " + 43 - 93 " + 61 - 50 " + 61 - 12 " + 116 - 0 ” 
+ 18-82 + 33-23 + 42-80 + 49-71 + 87-72 


The carbinol from this hydrogen phthalic ester gave in a 1-dcm. 
tube 

+ 6 - 89 ", ««’ + 8 - 12 ”, + 13 - 30 ", 

A crystalline quinidine salt was also obtained, but it was of 
.ittle value for purposes of resolution, as its rotation changed only 
?ery slightly with recrystallisations. 


Uesolution of y-iV^07wi'«.oZ. 

The resolution of y-nonaiiol has been described in Part I. of 
his series of investigations; for the purpose of preparing the esters 
lescribed in the present communication, the resolution mentioned 
ibove has been carried out on a much larger scale. To the 
lydrogen phthalate of y-nonanol (1310 grams) dissolved in acetone 
vas added brucine (1965 grams), and the whole heated on a water- 
)ath until solution was complete. On carrying out the fractional 
‘ryslallisation in the usual way, there was obtained about 550 
frams of pure brucine salt. This, on decomposing, yielded 200 
;rams of pure c^hydrogen phthalate, and the latter when hydro- 
lysed gave 100 grams of the pure d^-y-nonauol. 

The more soluble portions of the brucine salt were decomposed, 
and the hydrogen phthalate obtained from it was converted into 
the cinchonidine salt. This latter was submitted to fractional 
crystallisation from acetone, and there was eventually obtained 
about 50 grams of the pure /-y-nonanol. The if-y-nonanol in a 
2-dciu, tube gave at IS'S'^ the following figures: 

a +13-46«(/ = 2), a,, +15-84° (/ = 2), +26 04° (U 2), 

■whence 

W'.”' +8'14'’, [a]“7 +9-60° [a)S'‘' + )6-75'’. 

Preparation of the Esters, 

Of the esters, the acetates, the propionates, and the w-hutyrates 
"ere obtained by using the corresponding acid anhydrides; the 
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others were prepared by the interaction in pyridine solution of r 
. carbinol and the corresponding acid chloride. The products afj 
working up in the usual way, were obtained as substances oj 
constant boiling point, and their purity was checked by the detf 
mination of their refractive indices and by ascertaining that tiieif 
rotatory powers had become constant. In Part Y., p. 850 it ' 
mentioned that, in the case of the ?i-butyrates there descrilw 
several fractional distillations are necessary before the estet 
possesses a constant rotatory power and a refractive index wliiti. 
fits on the curve when the refractive indices of the series of est^n 
are plotted. It has since been found that the excess of hutvhc 
anhydride used in the preparation of these esters is hydroivsej 
only very slowly, and the most satisfactory method of removing ji 
is to allow the reaction mixture to remain for several days a 
contact with sodium carbonate solution, the whole being repeatedb 
shaken vigorously. The same remarks apply, only to a much lej 
extent, to the propionates, At the end of the investigation the 
whole of the esters were hydrolysed, and the recovered alcohol waa 
found to have an unaltered rotatory power, thus showing that no 
racemisation had taken place either during the preparation of tlie 
esters or in the subsequent heating of them. 


n~Heptoates. 

Owing to lack of material, the T^heptoates of only some of \k 
carbinols were prepared, and these only in small quantities. The 
boiling points are tabulated, below, but the amounts available did 
not allow of the determination of the refractive indices. Ibe 
optical purity of these esters was, however, checked by the regenera- 
tion of the respective alcohols, which were found to be unaltered 
in rotatory powers. 

With three exceptions, the esters were obtained as clear, colour- 
less liquids possessing only faint odours; y-nonyl stearate, y-hesa- 
decyl acetate, and y-octadecyl acetate each solidified in the ice-box 
to crystalline masses, which melted, respectively, at 20°, 19°, and 
27°. The physical constants of the esters are given in tables IT 
and V. 
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Table TV. 


Mtr% of d-y-Nonanol, C2H5‘CH(0*CO*Il)*CeHi3. 


Boiling 

Estor. point. 


Icetafce 

... 99718 mm. 

>7opic>nate 
(.Butyrate 

... 111718 
... 119®/13 


(-Valerate 

... 133®/18 


(-Hesoate 

... 145°/15 


i-Heptoate 

... 164714 


-Octoato 

... I66714 


-Xoooate 

... 137®/3-5 


-Decoato 

... 147®/3 


-I'ndccoate ... 

... 167®/3 


i-Uodecoftto ... 

... 167®/4 


lyristate 

,... 183®/2 


'imitate 

... 196®/2 

,, 

jtearat© 

... 21773 




Dff. 

n- 1/D. M. 

1-4190 

0*8620 

90-4 

1-4217 

0-8697 

98*1 

1-4245 

0*8580 

105*9 

1-4267 

0-8659 

113*6 

1-4298 

0-8558 

121-4 

1*4325 

0-8574 

129*1 

1-4345 

0*8564 

137*0 

1-4366 

0*8558 

144*8 

1-4382 

0*8555 

152*6 

1-4394 

0*8664 

160*3 

1-4415 

0*8572 

167*9 

1-4443 

0*8560 

183*8 

1-4463 

0-8560 

199*2 

1-4479 

0*8670 

214-3 


Difference 
for CHg. 

7-7 

7'8 

7-7 

7-8 

7'7 

7*9 

7*8 

7*8 

7*7 

7*6 

2x7*9 

2x7*7 

2x7*6 


Table V. 


Acetates of the Series G2H5*CH(0-C0-CH3)'R. 


R. 

fcthyl 

Stiiyl 

t-Propyl 

i-Butyl 

'.-Amyl 

-Hexyl 

,-Heptyl . . 

-Octyl 

-Nonyl 

-Dwyl 

-Cndecyl 
-Dodecyl .. 
-Tridecyl .. 
'Pentadecyl 


Boiling 

point. 

Ill® 

131 * 

156-- 157® 
65717 mm, 
*81718 „ 
997I8 „ 
111717 „ 
I257I8 „ 
143720 ,, 

152714 „ 
I64715 „ 
178718 „ 

1 8971 6 „ 
166®/3 „ 


nf. 

D‘f', 

n-ljD 

1-3877 

0-8716 

51-6 

1*3966 

0-8712 

59*2 

1-4037 

0*8672 

. 67*0 

1-4098 

0-8647 

74*8 

1*4147 

0*8668 

82-4 

1-4190 

0*8618 

90-3 

1-4223 

0-8644 

97*7 

1-4254 

0*8634 

105*4 

1*4277 

0-8602 

113*2 

1*429.5 

0*8620 

120*6 

1*4324 

0*8609 

128*5 

1*4349 

0-8602 

136-6 

1-4370 

0*8590 

144*5 

— 

0*8600 

— 


Difference 
for CHj. 

7*6 

7*8 

7-8 

7*6 

7*9 

7*4 

7*7 

7-8 

7-4 

7*9 

8*1 

7*9 


* Or 1897768 inm. 


Table VT. 


tt-Heptoate of B. p. 

a-ButanoI II2776O mm. 

7-Hexanol 124716 

rllcptanol 136716 

•y-OctanoI 153718 „ 

7-Nonanol 154714 ,, 


W'Heptoate of B, p. 

d-y-Tridecanol I6O73 mm. 

/-7-Tetrad6canol 16772 „ 

L-y-Pentadecanol ...... 178“/3 „ 

f-7-Hexadecanol ...... 18772*5 „ 

L^-Octadecanol 212°/6 


Acetate of A-EthylamyUarUnol {y-0 ctanol). —^chimmel & Co. 
feemi-annual Reports April, 1913) have described this com- 
acetiV ' T ^ prepared from the t^-alcohol by heating with 
tinri ^ ^ sodium acetate. Although the observed rota- 

tJie alcohol prepared by them, namely, +6-43'’, was less 
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than that (aj, +6-79°) described in Part IV. of this series of 
muuications, yet the acetate prepared from it had ag> 
which is higher than that (ag* -373°) possessed by the acetate of 
the alcohol described in this communication. The preparation 
been repeated, but the result is the same; it was noted that 
Schimmers acetate was prepared by using sodium acetate and 
acetic anhydride, whereas the acetate described in the present pap^, 
was prepared by the use of the anhydride alone. In order to 
test whether this had any effect on the rotation of an acetate prj. 
pared by the different method, two lots of d-^-ocUno\ wen 
esterified with acetic anhydride, one portion having added to it 
sodium acetate which had been dried at 110°, and the other por- 
tion sodium acetate which had been recently fused. The jS-octyl 
acetate from both preparations had the same rotatory power^ and 
this was identical with the rotatory power of the ^-octyl acetate 
described in Part V. of this series, which was prepared by the 
use of acetic anhydride alone. 

Observed Eotations of the Homogeneous Bsten, 

The rotations of the esters have been observed at different 
temperatures, ranging from 15° to 200°,^ a 50 mm. tube, round 
which heated mineral oil was caused t^birculate by means of a 
small pump. The temperature at which a given rotation was 
determined was taken both before and after the polarimetric read- 
ings. Three sets of readings were made : (1) with the light from 
an ordinary sodium vapour flame passing through a solution oi 
potassium dichromate; (2) with the green mercury vapour light; 
and (3) with the violet mercury vapour light, in the two latter 
cases a directrvision spectroscopic eye-pieoe being used. 


Table VII. 

S'pecific and Molecular Eotatory Powers'^ of Esters Prepared 
from d-y-Nonanol, 


y-Nonyl Acetate, CgHi3‘CHEt’0'C0*CH3. 





U Jgr 

wt.* 



20 ° 

0*8618 

- 6 * 2 r 

- 6 * 27 ° 

- 11 * 47 ° 

- 9 * 69 ° 

- 11 * 65 “ 

40 

0*8441 

5*21 

6*29 

11*43 

9*69 

11*70 

60 

0*8270 

5*25 

6*34 

11*47 

9*76 

11*79 

80 

0*8096 

6*20 

6*39 

11*66 

9*79 

11*90 

100 

0*7921 

6*33 

6-43 

11*68 

9*91 

12*04 

120 

0*7750 

5*39 

6*68 

11*79 

10*03 

12*24 

140 

0*7678 

6*47 

0*64 

11*88 

10*18 

12*34 

160 

0*7405 

5*51 

6*67 

11*98 

10*26 

12*41 


^2i-3a* 

21*25 

21*33 

21*50 

21*73 

21*93 

22*10 

22*30 


* Deduced from observations recorded on pp. 2268 — 2260 . 
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-f‘Jfonyl Propionate, CgHig-CHEt-O'CO^CgHg. 


■ r . 

D '. 


[4r’ 

Wtf 

w ,- 



20 ® 

0-8001 

- 5 - 87 " 

- 7 - 00 ^ - 

- 12 - 65 " 

- 11 - 74 " 

- 14 - 00 ° 

- 26 - 10 ® 

40 

0-8430 

6-67 

6-81 

12-27 

11-35 

13-63 

24-54 

00 

0-8270 

6-63 

6-67 

12-03 

11-05 

13-35 

24-06 

BO 

0-8100 

6-43 

6-58 

11-86 

10-87 

13-16 

23-70 

100 

0-7930 

5-36 

6-51 

11-70 

10-72 

13-01 

23-40 

130 

0-7761 

5-36 

6-40 

11-64 

10-69 

12-81 

23-08 

140 

0-7595 

6-30 

6-39 

11-39 

10-60 

12-77 

22-78 

160 

0-7427 

6-28 

6-42 

11-27 

10-56 

12-84 

22-54 


y-Nonyl n 

-Butyrate, 

CeHjg 

•CHEt-O-CO-CsH,. 


30 " 

0-8575 

- 3 - 38 *" 

~ 4-lF - 

- 7 - 59 " 

- 7 - 24 " 

- 8 - 79 " 

- 16 - 26 “ 

40 

0-8409 

3-31 

4-06 

7-54 

7-07 

8-68 

16-14 

6S 

0-8243 

3-27 

4-00 

7-49 

7-01 

8-57 

16-03 

80 

0-8078 

3-22 

3-96 

7-43 

6-89 

8-48 

16-90 

100 

0-7908 

3-20 

3-92 

7-39 

6-85 

8-39 

15-81 

130 

0-7734 

3-15 

3-88 

7-34 

6-76 

8-30 

16-70 

140 

0-7562 

3-U 

3-83 

7-27 

6-66 ■ 

8-21 

15-56 

160 

0-7391 

3-06 

3-76 

7-21 

6-64 

8-05 

15-43 

180 

0-7721 

3-01 

3-70 

7-13 

6-45 

7-93 

16-26 

200 

0-7049 

2-95 

3-62 

7-09 

6 - 3B 

7-74 

15-17 


y-Nonyl n~Vderate, CgHig’CHEt'O'CO'C^Hg. 


20 “ 

0-8560 

- 3 - 12 “ 

- 3 - 85 “ 

- 7 - 18 “ 

- 7 - 11 “ 

- 8 - 79 “ 

16 - 38 = 

40 

0 - S309 

3-01 

3-78 

6-96 

6-85 

8-62 

15-88 

m 

0-8234 

2-91 

3-68 

6-79 

6-64 

8-39 

16-47 

so 

0-8071 

2-83 

3-67 

6-60 

6-43 

8-13 

15-05 

100 

0-7910 

2-73 

3-45 

6-41 

6-23 

. 7-85 

14-61 

120 

0-7747 

2-63 

3-32 

6-19 

6-00 

7-58 

U-13 

uo 

0-7584 

2-56 

3-20 

6-00 

5-84 

7-29 

13-68 

lOO 

0-7420 

2-49 

3-09 

5-78 

5-68 

7-04 

13-18 

180 

0-7258 

2-41 

2-96 

5-55 

5-49 

6-75 

12-65 

200 

0-7095 

2-33 

2-80 

5-31 

5-30 

6-39 

12-12 


y-Nonyl n-K exoat e, 


■CHEVO-CO-CgHii. 


20 “. 

0-8556 

- 2 - 66 “ 

- 3 - 33 “ - 

- 6 - 23 “ 

- 6 - 45 “ 

- 8 - 06 “ 

- 15 - 08 = 

40 

0-8400 

2-56 

3-21 

6-04 

6-19 

7-78 

14-61 

60 

0-8250 

2-43 

3-12 

5-82 

5-89 

7-55 

14-08 

80 

0-8089 

2-35 

3-03 

5-62 

5-68 

7-33 

13-61 

100 

0-7930 

2-24 

2-90 

6-46 

5-43 

7-02 

13-18 

120 

0-7770 

2-16 

2-80 

5-26 

5-23 

7-78 

12-74 

140 

0-7611 

2-09 

2-69 

5-06 

5-05 

6-52 

12-24 

160 

0-7451 

2-02 

2-55 

4-90 

4-89 

6-17 

11-85 

180 

0-7291 

1-95 

2-44 

4-70 

4-71 

5-91 

11-39 

200 

0-7134 

1-88 

2-31 

4-56 

4-55 

6-60 

11-03 


20 “ 

40 

60 

80 

100 

120 

140 

160 

ISO 

200 


y-Nonyl nSeptoate, CeHig'CHEt’O-CO'CgHig. 


0-8675 

- 2 - 36 “ 

- 2 - 91 “ 

- 5 - 62 “ 

- 6 - 03 ° 

- 7 - 46 “ 

- 14 - 38 = 

0 - 84-16 

2-26 

2-82 

5-39 

5-78 

7-21 

13-81 

0-8255 

2-18 

2-70 

5-16 

5-58 

6-91 

13-20 

0-8093 

2-10 

2-59 

4-95 

5-37 

6-64 

12-65 

0-7932 

2-02 

2-50 

4*79 

5-16 

6-39 

12-26 

0-7770 

1-93 

2-39 

4-59 

4-94 

6-13 

11-76 

0-7610 

1-84 

2-30 

4-42 

4-71 

5-88 

11-33 

0-7445 

1-76 

2-19 

4-23 

4-50 

5-61 

10-82 

0-7284 

1-68 

2-09 

4-09 

4-30 

5-36 

10-47 

0-7125 

1-69 

2-01 

3-96 

4-06 

5-13 

10*14 



2244 KENYON: INVESTIGATIONS ON THE DEPENDENCE OF 


y-Nonyl n-Octoate, CgHig-CHEt'O'CO'CyHjj. 






KV 


[M];. 

~ 13-33= 
13'00 
12-59 
It*)? 
11-87 
U'4o 
10-97 
10-55 
10-08 
9-62 

20*’ 

0'8566 

-2-10“ 

-2-64“ 

-4-94“ 

-6-67“ 

-6-87“ 

40 

0-8414 

2-02 

2-50 

4-81 

6-45. ■ 

6-74 

60 

0-8260 

1-94 

.2-42 

4-66 

6-23 

6-64 

80 

0-8100 

1-86 

2-35 

4-64 

6-00 

6-33 

100 

0-7941 

1-76 

2-28 

4-39 

4-76 

6-15 

120 

0-7782 

1-66 

2-20 

4-24 

4-48 

6-93 

140 

0-7626 

1-55 

2-12 , 

4-06 

4-18 

5-74 

160 

0-7468 

1-43 

2-03 

3-91 

3-87 

6-49 

180 

0-7312 

1-33 

1-96 

3-73 

3-68 

6-28 

200 

0-7155 1-20 1-87 

y-Nonyl n-N ornate^ 

3-56 

• CgHig 

3-24 6-06 

:CHEt-0-C0‘C8Hi7. 

20“ 

0-8560 

-1-94“ 

-2-45“ 

-4-59“ 

-6-50“ 

-6-97“ 

-13-04' 

12-67 

12-29 

11-97 

11-59 

11-19 

lft-77 

40 

0-8410 

1-84 

2-38 

4-46 

5-23 

6-75 

60 

0-8260 

1-76 

'2-29 

4-33 

4-99 

6-50 

80 

0-8114 

1-68 

2-22 

4-21 

4-76 

'6-30 

100 

0-7965 

1-59 

2-11 

4-08 

4-53 

6-99 

120 

0-7815 

1-48 

2-02 

3-94 

4-22 

^5-74 

140 

0-7668 

1-37 

1-93 

3-79 

3-89 

5-48 

160 

0-7518 

1-26 

1-83 

3-66 

3-69 

5-19 

10-39 

9-92 

180 

0-7370 

1-15 

1-74 

3-49 

3-27 

4-93 

200 

0-7220 1-04 1-63 3-31 

y~Nonyl n-Becoatey CgHig' 

2-96 4-62 

CHEt-O-CO-CgHi^. 

9-40 

20“ 

0-8555 

-1-90“ 

-2-44“ 

-4-38“ 

-5-68“ 

-7-28“ 

-13-06' 

40 

0-8405 

1-84 

2-38 

4-28 

5-49 

7-09 

12-77 

60 

0-8258 

1-78 

2-31 

4-18 

5-30 

6-89 

12-45 

80 

0-8107 

1-73 

2-24 

4-07 

5-14 

6-69 

12-13 

100 

0-7958 

1-66 

2-16 

3-96 

4-94 

6-44 

11-80 

120 

0-7810 

1-57 

2-05 

3-84 

4-69 

6-10 

11-45 

140 

0-7658 

1-50 

1-96 

3-72 

4-47 

5-83 

11-09 

160 

0-7506 

1-41 

1-86 

3-60 

4-21 

5-56 

10-72 

180 

0-7358 

1'32 

1-77 - 

3-46 

3-93 

6-26 

10-32 

200 

0-7210 

1-26 

1-66 

3-33 

3-72 

4-96 

9-92 


y-Nonyl n-Undecoatey CgHig'CHEt’O’CO-CjoHg], 


20“ 

0-8543 

-1-83“ 

-2*28“ 

-4-33“ 

-5-70“ 

-7-12“ 

-13-51 

40 

0-8402 

1-79 

2-24 

4-25 

5-58 

6-98 

13-26 

60 

0-8254 

1-76 

2-19 

.4-12 

5-48 

6-84 

12-85 

80 

0-8106 

1-70 

2-11 

3-91 

6-31 

6-58 

13-20 

100 

0-7950 

1-61 

2-01 

3-71 

5-02 

6-28 

11-58 

120 

0-7801 

1-51 

1-89 

3-46 

4-70 

5-90 

10-80 

140 

0-7656 

1-42 

1-80 

3-29 

4-44 

6-61 

10-28 

160 

0-7509 

1-33 

1-69 

3-08 

4-15 

4-28 

9-60 

180 

0-7361 

1-22 

1-59 

2-87 

3-82 

4-96 

8-91 

200 

0-7214 

Ml 

1-45 

2-63 

3-46 

4-54 

8-22 
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sj-]^onyl ii-DodccodtCf C^Hjg* CiAEt* 0 ’CO * 


JO " 

10 

80 

80 

00 

20 

10 

GO 

80 

00 


0*8373 

0-8430 

0-8287 

0-8144 

0-8000 

0-7856 

0-7714 

0-7670 

0-7420 

0-7287 




Ca ] li - 

1 - 63 “ 

- 2 - 08 ° 

- 3 - 86 ® 

1-55 

1-99 

3-71 

1-48 

1-93 

3-67 

1-41 

1-84 

3-43 

1-34 

1-76 

3-27 

1-27 

1-68 

3-12 

1-21 

1-59 

2-94 

1-12 

1-49 

2-77 

0-99 

1-39 

2-58 

0-96 

1-29 

2-39 


[M 3 ‘- 

[M]^, 


- 5 - 32 “ 

- 6 - 77 “ 

- 12 - 54 “ 

6-07 

6-60 

12-09 

4-84 

6-29 

11-64 

4-60 

6-00 

11-18 

4-38 

6-70 

10-68 

4-15 

5-48 

10-16 

3-93 

5-18 

9-69 

3-60 

4-87 

9-04 

3-23 

4-62 

8-42 

3-13 

4-21 

7-78 


y-Nonyl My^statCj CgHj 5 'CHEt‘ 0 ’C 0 *C]^H 27 . 


90 ° 0-8560 
40 0-8427 
60 0-8282 
80 0-8134 
00 0-7989 
,20 0-7843 
40 0-7699 
60 0-7654 
:80 0-7410 
! 0 O 0-7260 


1 - 55 “ 

- 2 - 01 “ 

- 3 - 74 “ 

1-51 

1-94 

3-61 

1-47 

1-87 

3-46 

1-43 

1-81 

3-34 

1-34 

1-73 

3-19 

1-27 

1-64 

3-03 

1-21 

1-56 

2-87 

M 5 

1-48 

2-71 

1-08 

1-39 

2-64 

0-99 

1-28 

2-34 


5 - 60 “ 

- 7 - 11 “ 

- 13 - 23 “ 

5-33 

6-89 

12-77 

6-21 

6-62 

12-27 

5-05 

6-40 

11-84 

4-85 

6-11 

11-30 

4-51 

5-82 

10-74 

4-28 

6-52 

10-16 

4-08 

5-25 

9-61 

3-82 

4-92 

8-98 

3-51 

4-53 

8-29 


y-Nonyl Falrniiatty CgHi3*CHEt*0‘C0‘Ci5H3i, 


20 " 0-8560 
40 0-8418 
60 0-8274 
80 0-8130 
100 0-7 9 86 
120 ' 0-7847 
140 0-7709 
160 0-7560 
180 0-7415 
200 0*7270 


- 1 - 49 “ 

~ i - 86 “ 

- 3 - 34 “ 

1-46 

1-80 

3-27 

1-43 

1-75 

3-20 

1-39 

1-67 

3-11 

1-34 

1-60 

3-00 

1-30 

1-55 

2-93 

1-23 

1-49 

2-82 

1-16 

1-39 

2-71 

1-08 

1-28 

2-67 

0-96 

1-17 

2-45 


-s-vr 

5-58 
5-45 
5-31 
5-12 
4-97 
- 4-71 
4-46 
4-12 
3-68 


- 7 - 10 ° 

6-89 

6-70 

6-39 

6-12 

5-94 

5*70 

5-31 

4-89 

4-47 


- 12 - 77 “ 

12-48 

12-24 

11-94 

11-48 

11-19 

10-77 

10-36 

9-84 

9-35 


y-Nonyl Stearate, CeHig'CHEt’O'CO'CijHsg. 


20 " 

0-8572 

- l - 49 ° 

- 1 - 78 “ 

- 3 - 17 =^ 

- 6 - 12 “ 

- 7 - 31 “ 

- 13 - 02 “ 

40 

0-8430 

1-46 

1-74 

3-08 

6-98 

7-15 

12-65 

00 

0-8289 

1-43 

l - 7 l 

3-00 

5-88 

7-02 

12-31 

80 

0-8148 

1-39 

1-67 

2-92 

6-69 

6-84 

11-98 

100 

0-8005 ' 

1-34 

1-62 

2-85 

. 5-48 

6-66 

11-68 

120 

0-7861 

1-30 

1-69 

2-76 

5-32 

6-52 

11-32 

HO 

0-7728 

i -25 

1-53 

2-65 

5-14 

6-26 

10-88 

160 

0-7582 

1-20 

1-48 

2-67 

4-92 

6-00 

10-54 

180 

0-7444 

M 4 

1-41 

2-46 

4-68 

6-78 

10-08 

200 

0-7302 

1-10 

1-37 

2-37 

4-49 

6-62 

9-71 
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Table X. 

Determination of Rotatory Power of d-y-Nonanol in Various Solvents at the Temperature of the Laboratory. 

Weight of Length 
solute in of tube 

Solvent. grams, in cm. an. astr- «»•). [“Id* [«]vi* [M]a- [M]gr. [Mj »i. 
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Table XII. 


, Molecular Rotatory Fowen* of the Acetates derived 

from the Carbinols of the Formula C 2 H 5 -CH(OH)-E. 

Acetate of i-y-H^xanol, C,H,-CH(0-CO-CHe)-C,H,. 


20 " 

40 

60 

80 

100 

L20 

140 


0-8677 

0-8480 

0-8287 

0-8082 

0-7885 

0-7688 

0-7490 


Mil- 

+0-55® 

0-64 

0-52 

0-51 

0-50 

0-48 

0-46 


[«]J. 

+ 0 - 65 ® 
0-63 
0-61 
0-60 
0-58 
0-66 
0-54 


+o-7r 

0-70 

0-68 

0*67 

0-65 

0-63 

0-61 


+ 0-79® 
0-78 
0-75 
0*73 
0-71 
0-69 
0-66 


mu 

+0-93° 

0-91 

0-89 

0-86 

0*83 

0*80 

0*77 


mu 

+ 1-03° 
1-00 
0-99 
0-96 
0*94 
0-91 
0-88 


Acetate of d-y-Bepmol, C2H5’CH(0‘C0*CH3)‘C4H9. 


20“ 0-8649 -4-68® 

40 0-8458 4-73 

60 0-8267 4-78 

80 0-8080 4*83 

100 0-7890 4-88 

;120 0-7700 4-93 

Il40 0-7510 4-98 

jl60 0-7320 6'03 


— 5-66° 

-10-44“ 

-7-40° 

-8-95° 

- 16-47° 

5-73 

10*62 

7*47 

9-06 

16-63 

5*80 

10*63 

7-55 

9-17 

16-80 

5-38 

10*73 

7-63 

9-29 

16-95 

6-94 

6*01 

6-08 

6-16 

10-83 

10-95 

11*07 

11*20 

7-71 

7-80 

7-87 

7*94 

9-39 

9-50 

9-62 

9-74 

17*12 

17-30 

17-49 

17-70 


Acetate of d-y-Octanol, C2H5*CH(0*C0'CH3)*C5Hii. 


20° 

0-8670 

-4-30° 

-5-08° 

-9*63° 

to 

0-8489 

4-37 

5-15 

9-75 

fiO 

0-8300 

4-46 

6-24 

9*88 

80 

0-8110 

4-64 

5-34 

10-02 

00 

0-7920 

4-61 

5-43 

10-16 

.20 

0-7722 

4-71 

5-54 

10-30 

[40 

0-7546 

4-77 

5-63 

10-43 

160 

0-7359 

4*86 

5-73 

10-59 

L80 

0-7174 

4-96 

5-85 

10-74 


-7-40° 

7-52 

7-54 

7-80 

7- 93 

8 - 12 
8-21 

8-37 

8-53 


--8-73° 

8- 85 

9- 01 

9-18 

9-34 
9-53 
9-69 
9-86 

10- 07 


-16-57° 

16-77, 

16- 99 

17- 24 
17*48 
17*71 
17*94 

18- 21 

18-46 


f Acetate of \-y-Decanol, C2H5*CH(0*C0’CH3)*C7Hi5, 


20° 

0-8642 

+ 4-48° 

+ 5-40° 

+ 9-85° 

+ 8*96° 

+ 10*80° 

40 

0-8472 

4-53 

5*44 

9-91 

9-00 

10-88 

60 

0-8299 

4-66 

5-48 

9-96 

9-12 

10-96 

80 

0-8120 

4-62 

5-53 

10-03 

9-24 

11-06 

100 

0-7940 

4-66 

5-67 

10-10 

9-32 

11-14 

120 

0-7760 

4-72 

5-61 

10-20 

9-44 

11-22 

140 

0-7580 

4-77 

5-67 

10-29 

9-54 

11-34 

1160 

0-7405 

4-82 

5-70 

10-40 

9-64 

11-40 

iso 

0-7229 

4-87 

6-74 

10-49 

9-74 

11-48 

EOO 

0-7051 

4-92 

6-79 

10-59 

9-84 

11*58 


* Deduced from data recorded on pp. 2260, 2261 
t See table YU for acetate of 


+ 19-70° 

19-82 

19- 92 

20- 06 

20-20 
20-40 
20-58 
20-80 

20- 98 

21- 18 
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Acetate of l-y-U ndecanol, C2H5*CH(0’C0*CH8)*C8Hjy. 





[aV. 


m 

[M]^. 

[M];, 

20® 

0*8635 

+4-40® 

+6-11® 

+ 9-38® 

+9-42® 

+ 10-92“ 


40 

0*8478 

4-40 

5 14 

9-44 

9-41 

11*02 

20-19 

60 

0*8310 

4-42 

5-20 

9-49 

9-45 

11-13 

20- S2 

80' 

0*8133 

4-45 

5-24 

9-56 

9*52 

11*20 

20-U 

100 

0-7954 

4-47 

6-28 

9-62 

9-681 

11-30 

20-5g 

120 

0-7780 

4-50 

6-33 

9-69 

9-63 

11*41 

20-14 

140 

0-7610 

4-53 

6-37 

9-72 

9-70 

11-50 

20-81 

160 

0-7439 

4-67 

5-36 

9-80 

9-78 

11*46 

21'(N) 

180 

0-7268 

4-58 

5-48 

9-88 

9-80 

11-72 

21-13 

200 

0-7096 

4-59 

5-40 

9-95 

9-83 

11*65 

21-30 


Acetate of \-y-Dodecanolj C2H5'CH(0*C0‘CHg)*C5Hjg. 


20“ 

0-8602 

+ 3-68° 

+4-43“ 

+ 8-14“ 

+8-40“ 

+ 10*09“ 

+ 18-56“ 

40 

0-8452 

3-64 

4-38 

8-04 

8*31 

9-98 

18-33 

60 

0-8298 

3-59 

4-31 

7-98 

8-19 

9-83 

18-22 

80 

0-8132 

3*57 

4*28 

7-93 

8*13 

9*76 

18-08 

100 

0-7968 

3-55 

4-24 

7-88 

8*10 

9-67 

17-97 

120 

0-7799 

3-59 

4-23 

7*89 

8*19 

9-66 

17-99 

140 

0-7632 

3-63 

4*26 

7-97 

8-27 

9-71 

18-18 

160 

0-7470 

3*71 

4-28 

8-05 

8-45 

9-77 

18-35 

180 

0-7310 

3-80 

4-31 

8*19 

8*66 

9-83 

18-67 

200 

0-7149 

3-86 

4*36 

8-37 

8*77 

9-95 

19-08 


Acetate of \-y-Tridecanol, C2H5*CH(0-C0*CH5)'Ci(,H2i. 


20“ 

0-8620 

+ 3*83“ 

+ 4-61® 

+ 8-49® 

+ 9-26“ 

+ 11-20® 

+ 20-55“ 

40 

0-8470 

3-86 

4-64 

8-53 

9-34 

11-23 

20-63 

60 

0-8320 

3-90 

4-69 

8-56 

9-45 

11-34 

20-71 

80 

0-8160 

3-93 

4-71 

8-60 

9-52 

11-40 

20-82 

100 

0-7995 

3-97 

4-73 

8-66 

9-60 

11-44 

20-94 

120 

0-7826 

4-00 

4-76 

8-72 

9-68 

11-60 

21-10 

140 

0-7635 

4-03 

4-78 

8-78 

9-76 

11-60 

21-23 

160 

0-7420 

4-08 

4-84 

8-89 

9-88 

11-70 

21-52 

180 

0-7190 

4-13 

4-91 

9-03 

10-00 

' 11-90 

21-84 

200 

0-6980 

4*17 

4*94 

9-14 

10-10 

12*00 

22-12 


Acetate of l-y-Tetradecanoly C2H5*CH(0‘C0‘CH3)*C|jn23. 


20° 

0-8610 

+ 3-69“ 

+4-44® 

+8-17“ 

+9-46“ 

+ 11-36“ 

+20-90“ 

40 

0-8457 

3-70 

4*46 

8*22 

9-47 

11-41 

21-03 

60 

0-8307 

3-73 

4-49 

8-27 

9-55 

11-49 

2J-16 

80 

0-8154 

3*76 

4-51 

8-33 

9-64 

11-55 

21-31 

100 

0-7999 

3-79 

4-66 

8-38 

9-70 

11-68 

21-44 

120 

0-7850 

3-82 

4-68 

8-44 

9-78 

11-74 

21-62 

140 

0*7699 

3-86 

4-61 

8-52 

9 88 

11-80 

21-81 

180 

0-7545 

3-91 

4-64 

8-59 

10-01 

11-88 

21-99 

180 

0-7395 

3-95 

4-68 

8-66 

10-11 

11-98 

22-16 

200 

0-7243 

3-99 

4-71 

8-75 

10-22 

12-06 

22*39 



BOTATOBT 


POWER ON CHEMICAL CONSTITUTION. PART YII. 2251 


C2H5*CH(0’C0*CH3)*Cj2H25 




20 “ 

40 

60 

80 


0-8601 

0-8455 

0-8308 

0-8158 

0-8010 


30 0-7859 
140 0-7710 
,00 0-7666 
[80 0-7410 


Ul- 

[«]* 

L Jgr 

+ 3 - 68 ® 

- 4 - 4 - 42 '’ 

3-67 

4-42 

3-68 

4-43 

3*69 

4-45 

3-70 

4-47 

3-70 

4-49 

3*70 

4-51 

3-71 

4-53 

3-71 

4-62 

3-71 

4-56 




+ 8 - 08 ® 

+ 9 - 95 ° 

8-10 

9-90 

8-12 

9-94 

8-15 

9-96 

8-18 

9-98 

8-21 

10-00 

8-23 

9-98 

8-30 

10-01 

8-37 

10-02 

8-40 

10-01 


[M]^. 

[M]‘, 

+ 11 - 93 ® 

+ 21 - 82 ® 

11-94 

21-83 

11-96 

21-94 

12.01 

2201 

12-07 

22.08 

1213 

22-16 

12- 19 

22-24 

12-23 

22-42 

12-21 

22-59 

12-27 

22-69 


Acetate of l^y-Sexadeeanol, C2H5'CE(0*C0*CHs)*Ci3H27. 


20 “ 0-8590 
40 0-8447 
60 0-8300 
80 0-8148 
iOO 0*7993 
120 0-7847 
140 0-7701 
[60 0-7552 
180 0-7408 
200 0-7259 


+ 3 - 19 ° 

+ 3 - 86 ® 

+ 7-2 

3-21 

3-87 

7-25 

3-24 

3-89 

7-28 

3-26 

3-89 

7-30 

3-31 

3-90 

7-35 

3-35 

3-91 

7-39 

3-38 

3-92 

7-44 

3-40 

3-93 

7-60 

3-44 

3-97 

7-69 

3-47 

4-00 

7-69 


+ 9 - 06 ® 

+ 11 - 00 ® 

+ 20 * 6 ° 

9-11 

11-00 

20*6 

9-20 

11-05 

20-7 

9-27 

11-05 

20-74 

9-41 

11-10 

20-89 

9-52 

11-11 

20-99 

9-59 

11-14 

21-13 

9-66 

11-17 

21-28 

9-77 

11-27 

21-54 

9-86 

11-34 

21-83 


Acetate of l-y-Octadecanolt C2H5*CH(0’C0*CHs)*Ci5H3i. 


20 ® 

0-8600 

+ 2 * 98 ® 

+ 3 - 72 ® 

+ 6 - 63 ® 

40 

0-8448 

3-01 

3-63 

6-65 

60 

0-8317 

3-00 

3-63 

6-67 

80 

0-8172 

3-02 

3-55 

6-71 

100 

0-8028 

3-05 

3-56 

6-75 

120 

0-7880 

3-06 

3-58 

6-79 

140 

0-7732 

3*08 

3-68 

6-85 

160 

0-7687 

3*11 

3*60 

6-89 

180 

0-7442 

3*14 

3*63 

6-93 

200 

0-7298 

3- 16 

3-63 

6-99 


+ 9 - 28 ® 

+ 11 - 61 ® 

+ 20 - 68 “ 

9-38 

11-01 

20-76 

9-38 

10-92 

20-82 

9-43 

11-08 

20-92 

9-52 

11-12 

21-07 

9*54 

11-16 

21-18 

9-60 

11-18 

21-39 

9-70 

11-23 

21-51 

9*81 

11*32 

21-63 

9*88 

11-33 

21-81 
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Density Determinations. 


Esters of A-y-N onanol. 

Acetato j 


^ 

12 ® SI® 

45® 

67-5® 86 ® 

123-5® 

Bi 

Propionate 

0-8685 0-8526 

0-8402 0-8212 0-8061 

0-7708 

t 

12 ® 

43® 

69® 

95® 

Dl 

0-8660 

0-8420 

0-8195 

0-7962 

n-Butyrate ; 

t 

17® 

53® 

86 ® 

132® 



0-8602 

0-8310 

0-8027 

0-7619 

n-Valerate : 

i 

16-5® 

58® 

95® 

134® 

B 4 

0-8587 

0-8269 

0-7957 

0-7630 

n-Hexoate : 

t 

15® 

55® 

85® 

123® 

Di 

0-8593 

0-8295 

0-8052 

0-7742 

n-Heptoate : 

t 

16-5® 

52-5® 

86 ° 

126-5® 

D\ 

0-8600 

0-8320 

0-8052 

0-7714 

«-Octoate ; 

t 

17® 

57® 

90-5® 

134® 

Di 

0-8583 

0-8287 

0-8021 

0-7670 

ft'Nonoate : 

t 

16® 

56® 

93® 

131“ 

r>[ 

0-8586 

0-8301 

0-8020 

0-7735 

n-Decoato : 

t 

17® 

54® 

86 ® 

128® 

Dl 

0-8576 

0-8305 

0-8071 

0-7744 

n-Undecoate : 

t 

14® 

64® 

93® 

134-6® 

Dl 

0-8688 

0-8301 

0-8000 

0-7694 

»-Dodecoate : 

t 

16® 

66 - 6 ® 

99-5° 

134® 

Dl, 

0-8600 

0-8312 

0-7990 

0-7757 

Myristate : 

t 

18-5° 

50-6® 

91® 

126-5® 

B4 

0-8567 

0-8351 

0-8055 

0-7791 

Palmitate : 

t 

17® 

60® 

93-6® 

130-5® 

Bi 

0-8575 

0-8272 

0-8035 

0-7774 

Stearate ; 

t 

24® 

57® 

96-6® 

139® 



0-8643 

0-8303 

0-8027 

0-7735 



gOTATOEY POWER ON CHEMICAL CONSTITUTION. PART VII. 2257 
Density Determinations (continued). 

Acetates of 

<i-y.HexaiioI : 


t 

20 ° 

62-5° 

87° 

116° 



0-8672 

0-8376 

0-8007 

0-7731 

fi-y-Heptanol ; 

t 

20 ° 

66 ° 

84° 

129-6° 

Di 

0-8647 

0-8317 

0-8051 

0-7593 

(i.<y-Ocfcanol : 

t 

16? 

63° 

85° 

115° 

Di 

0-8705 

0-8388 

0-8073 

0-7771 

Z-y-Decanol : 

t 

16-5° 

52° 

86 ° 

126° 

T>i 

0-8662 

0-8376 

0-8078 

0-7697 

Z.>y*Undecanol : 

t 

17° 

56° 

90° 

134° 



0-8652 

0-8355 

0-8042 

0-7664 

^-■y-Dodecanol : 

t 

16° 

54-5° 

92° 

129° 

Dl 

0-8627 

0-8350 

0-8038 

0-7717 

i- 7 -Tridecanol : 

t 

14° 

54° 

92-5° 

135-5° 

Dl 

0-8653 

0-8368 

0-8054 

0-7669 

i -y-Tetradecanol : 

t 

16° 

56° 

99-5° 

122 ° 

Di 

0-8638 

0-8341 

0-7996 

0-7839 

^-^-Pentodecanol : 

t 

18-5° 

50° 

91° 

126-5° 

D 4 

0-8611 

0-8381 

0-8072 

0-7804 

^ 7 -Hexadecanol : 

t 

17° 

60° 

93° 

130-5° 

Dl 

0-8613 

0-8313 

0-8052 

0-7754 

I- 7 -Ootadecanol : 

t 

24° 

57° 

97-5° 

137° 

Dl 

0-8571 

0-8341 

0-8049 

0-9752 
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Ohierved Eotatiom (ajQOnim. ) ^ Homogeneous State, of 
Esters of ^-^Nonemoh 

Acetate : 


t 

19® 

51® 

70® 

89® 133® 160^ 

Od 

-4-50® 

-4-38® 

-4*30® 

-4-26® -4-18® ^4-08“ 

t 

19® 

50® 

70“ 

104® 133® 160“ 

««r 

-6*40® 

-6-30® 

-6*18® 

-6-14® -6-06“ ^4.928 

i 

19® 

60® 

70® 

106° 133® 164'^ 


-9-90® 

-9-58“ 

-9*40® 

-9-30® -9-02® -8-82® 

Propionate 
t 

21® 

70® 

100® 

126® 156® 

flp 

-6-02® 

-4*48“ 

-4*26® 

-4-12“ -3*94® 

f 

21® 

63® 

100®- 

126® 166® 

«ir 

-600® 

-4-60® 

-6-20® 

-4-92® -4*80® 

t 

21“ 

63“ 

100“ 

126® 167° 

«vi 

-10*76® 

-9*88® 

-9-28® 

— 8*86® -8*42® 

n-Butyrate : 

t 

20® 

72® 

117“ 

175“ 

®D 

-2*92® 

-2-60“ 

-2*42® 

-2-22“ 

t 

20® 

72® 

118“ 

174° 

a^r 

-3*52® 

-3*26° 

-302® 

-2*70® 

t 

20® 

72® 

118® 

174® 

Ori 

-6*52® 

-6-00“ 

-5*60“ 

-5*20® 

n -Valerate : 

t 

19® 

70® 

121° 

168® 

an 

-2*68® 

-2*30® 

-2-02® 

-1*84® 

t 

19® 

68® 

121® 

149® 168® 

“(T 

~3-30® 

^3*00® 

-2-54® 

-2*38® -2*24® 

< 

19“ 


121® 

149® 168® 

Ovl 

-6-16® 

-^46® 

-4*80® 

-4.40® -4*20“ 

^ Hexoate ; 

t 

17® 

60® 

128® 

186® 

«» 

-2*32“ 

-2*00“ 

-1*66® 

-1*40®‘ 

i 

17“ 

62“ 

•128“ 

186“ 

“et 

-2-86® 

-2-64® 

-2-10® 

- 1-76® 

t 

17“ 

62® 

126® 

186“ 

art 

-6-38® 

-4*76® 

-4-02® 

-3-38“ 

n*Heptoate : 
t 

19“ 

52® 

89“ 

169“ 

ttD 

-2*02® 

_ 1-84® 

-1*64® 

-1*26® 

t 

19“ 

63“ 

89“ 

168“ 

V 

-2*52“ 

-2-26® 

-2-04“ 

-1-68® 

t 

19® 

53® 

91® 

168“ 

Kvl 

-4*82® 

-4*32“ 

-3-78® 

-3*12° 

n-Ootoate : 
t 

22® 

65“ 

no® 

169“ 

Od 

-1*80“ 

-1*56“ 

-1*34° 

-1*04® 

t 

24® 

70® 

no® 

169® 

®«r 

-2*16® 

-1*96° 

- 1-76® 

-1-48® 

t 

24® 

70® 

no® 

169® 



-4*18® 

-3*86® 

-3-42® 

-2*76® 



dOTATORY POWER ON CHEMICAL CONSTITUTION. PART VII. 2259 

Observed Rotations (ojog mm.) Eomogentous State of the 

Esters of d-y-Nonanol (continued), 

jt-Nonoate ; 

t 22“ 73“ 115“ 171“ 

-1*66“ -142“ -1.24“ -0-94“ 

t 22“ 67“ 114“ 168“ 

-240“ -1*84“ -1-60“ -1-36“ 

t 22“ 69“ 114“ 

Ovt -3-90“ -3-52“ -342“ 

n-Deooate : 

t 19“ 60“ 113“ 147“ 170“ 

a, -1.64“ -142“ -1-24“ -140“ -1-02“ 

t 19“ 64“ 112“ 171“ 

-240“ -1-90“ -1-64“ -1-34“ 

t 19“ 76“ 112“ 171“ 

-3.76“ -3-26“ -3*10“ -2-60“ 

n-Uadecoate : 

t 20“ 69“ 127“ 160“ 

-1-56“ -148“ -144“ -0-98“ 

t 20“ 67“ 127“ 160“ 

-1*94“ -1-82“ -140“ -1.24“ 

t 20“ 67“ 124“ 162“ 

-3*70“ -3-36“ -2-62“ —2-32“ 

n-Dodecoate : 

t 19“ 62“ 117“ 154“ 

aj, -1.40“ -1-20“ -1*00“ -0-84“ ‘ 

t 19“ 60“ 117“ 154“ 

-1*78“ -1-52“ -1*30“ -1*16“ 

t .... 19“ 60“ 117“ 154“ 

ovi -3*32“ -2-90“ -2-42“ -2-18“ 

Myriatate : 

i 18“ 63“ 80“ 104“ 145“ 168“ 

oj, ... -1-34“ -1-20“ -1*16“ -1-00“ -0-96“ -0-82“ 

t 18“ 80“ 103“ 120“ 145“ 168“ 

-1-72“ -1*44“ -1*36“ -1-30“ -1-20“ -IW 

t 18“ 80“ 103“ 121“ 168“ 

av, -3-20“ -2*72“ -2-62“ -240“ -1*90“ 

Palmitate : 

t 17“ 66“ 107“ 150“ 

ao -1*30“ -M4° -1-04“ -0-88“ 

t 17“ 68“ 100“ 150“ 

% -1*60“ -1*38“ -1*28“ -1-08“ 

t 17“ 68“ 100“ 150“ 

ttvi — 2*88“ - 2‘ 56® - 2.40“ -2*10“ 

Stearate : 

t 22® 66® 130“ 173“ 

a, -1*26“ -1-18“ .-0.94® -0-86“ 

t *22® 66® 131® 175“ 

V -1*62® -1*42“ -1*14“ -1*08“ 

t 22® 66“ 131® 175“ 

«vi -2.70“ -2*60® -2-00“ -1-86“ 
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n-Nonoate of \-^-N onanol, 

t «!). Ogr* Ovi« 

21® +1-64® 4-2-12® +4-08® 

Acetate of l-Y'^^tradecanol. 

t 18® 61® 105® 151® 

tti, +3-18® +3-08® +3-04® +2-92® 

t 18® 60® 105® 162® 

og +3-82® +3-70® +3-64® +3-52® 

t 18® 60® 105® 152® 

avi +7-04® +6-86® +6-70® +6-48® 

Acetate of \-'y-Pentadecanol. 

t 21° 74® 113® 155® 

+3-16® +3-04® +2-92® +2-82® 

t 21® 80® 113® 153® 

V +3-80® +3-64® +3-54® +3-44® 

t 21® 80® 110® 153® 

a'* +6-96® +6-64® +6-50° +6-32® 

Acetate of X-yUexadecanol. 

t 19® 65® 95® 123® 163° 

cti, +2-74® +2-66® +2-62° +2-60® +2-56® 

^ 19® 67® 120® 163® 

flgr +3*32® +3*20® +3-10® +3-00® 

t 19® 68® 120® 163® 

ovt +6-24® +5-94® +5-76® +5-68° 

Acetate of hy-Octadecanol. 

t 57® 103® 153® 187® 

+2-52° +2-40® +2-38® +2-30° 

f 54° 103® 153® 187® 

ogr +2-96® +2-86® +2-76° +2-64° 

t 52° 103° 153° 187° 

avi +5-60® +5-40® +5-28° +5-08® 

Acetate of Vy-Decanol. 

t 21® 44® 92® 116® 163° 

od +3-88® +3-82® +3-72® +3-64® +3-58° 

t 21® 45® 92® 116® 163® 

«gr +4-68° +4-60® +4-44® +4-34® +4-22® 

t 21® 45® 92® 116® 163° 

avi +8-50® +8-38® +8-04® +7-94® +7-68® 

Acetate of Vy-U ndecanol. 

t 19-5® 72° 110° 161° 

oo +3-80® +3-56® +3-52® +3-40®^ 

t 19-6® 70® 115° 161° 

ogr +4-38® +4*26® +4-18® +3-94® 

t 19-5® 66® 115° 161® 

ori +8-10® +7-78® +7-60® +7-24® 
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Acetate of l-y-i^ot^ccanoZ. 

17® 68® 100® 119° 151° 

+ 3-18° +2-96° +2-84° +2-80° +2-78° 

17° 76° 112° 162° 

+ 3'82° +3-54° +3-30° +3*24° 

17:° 74° 112° 162° 

+ 7^° -h8-50° +6-16“ +6‘06° 


Acetate of \-'^-TridecanoL 



. 17° 

87° 

110° 

171° 

ttu 

. +3*30° 

+3-18° 

+ 3-14° 

+ 2-98° 

. 17° 

85° 

110° 

171° 

Ogr 

. +3*98° 

+ 3'84° 

+ 3-76° 

-i-3'54° 

. 17° 

85° 

110° 

171° 

dvl 

. +7*34° 

+6-96° 

+ 6-82° 

+ 6-58° 


Acetate of 

d-y-Hexanol. 


.. 20° 

73° 

115° 

127° 


.. -|-0-48° 

+ 0-44° 

+0-38° 

+0-34° 

.. 20° 

72° 

107° 

129° 

Pgr 

.. +0-56° 

+ 0’52° 

+ 0-46° 

+0-38° 

.. 20° 

69° 

109° 

130° 

Bvi •••• 

.. +0-62° 

+ 0-56° 

+ 0-50° 

+ 0-46° 


Acetate of 

d-y SeptanoL 

t 

.. 20° 

73° 

105° 

131° 

Bp . . • ' 

.. -4-06° 

-3-88° 

-3-82° 

-3-80° 

t 

.. 20° 

71° 

105° 

130° 

0(|[l . . > 

-4‘90° 

-4*76° 

-4-63° 

-4-60° 

t 

.. 20° 

71° 

105° 

130° 

Bvl 

.. -9-02° 

-8-76° 

-8-54° 

-8-32° 


Acetate of d-y-Octanol. 

t 

... 24° 

72° , 

, 126° 

157° 

Rp 

... -3-74° 

-3-66° 

-3*62° 

-3-58° 

t 

... 24° 

68° 

127° 

157° 

% 

t 

... -4-40° 

-4-32° 

-4*28° 

-4-22“ 

... 24° 

68° 

129° 

159° 

OEvi 

... -8-34° 

-8-16° 

-7*98° 

-7*70° 
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COX . — Investigations on the Dependence of Rotator 
Power on Chemical Constitution, Part VlJi 
The Optical Rotatory Powers of the Normal Esier^ 
of Methylbenzylcarhinol, 

By Joseph Kenyon and Robebt Howson Pickard. 

It has been shown recently (compare Parts V. and VI., this vol 
pp. 830 and 1115) that some optically active esters of the simplest 
possible chemical constitution exhibit, both in the homogeneous 
state at temperatures above the normal and in certain solvents 
the phenomenon commonly known as anomalous rotatory dis- 
persion. Further, such esters, at least under those conditions do 
not conform to the law of simple optical rotatory dispersion repre- 
sented by the equation a — klK^—\\, which was first suggested by 
Crude, and lately (T., 1913, 103 , 1067) confirmed by Lowry. 
These esters were prepared from normal fatty acids and the 
optically active carbinols of the formula CH 3 *CH(OH)'R (where 
R = a normal alkyl group) (see Part L, T., 1911, 99 , 45). The 
rotatory powers of the carbinols themselves have been showu 
(Lowry, Pickard and Kenyon, this vol., p. 94) to conform to the 
law of simple optical rotatory dispersion, whilst the dispersions 
have been found to be constant over a wide range of temperature 
(see Part IV., T., 1913, 103 , 1931), so that the anomalous dis- 
persion of the esters can be ascribed most probably to some property 
of the carboxylic group. 

The great mass of material used in previous investigations on 
rotatory power is composed mainly of esters, and the rotatory 
powers of few of these have been determined over a wide range 
of temperature or for light of more than one wave-length. There- 
fore it appeared of immediate interest to investigate other homo- 
logous series of esters prepared from carbinols of simple chemical 
constitution and containing more complex radicles than normal 
alkyl groups. For this purpose, fi^-methylbenzylcarhinol (Part VI^ 
loc, cit,) is admirably suited; it has a fairly high rotatory power 
which, like its dispersive power, is only slightly affected by varia- 
tions of temperature, whilst the determinations of its rotatory 
power (this vol., p. 1122) appear at all temperatures to conform 
strictly to the law of simple optical rotatory dispersion.* In the 
experimental part of this paper, the preparation of fourteen esters 
of ti?-methylbeuzylcarbinol with normal fatty acids is described, and 

* Since the reciprocals of the observed rotations, when plotted against ilie 
squares of wave-lengths, fall on a straight line. 
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, jjave been investigated in much the same manner as was 
^ ' for the other eight homologous series of esters previously 


described (Part V., loc. cH.), 

The optical properties of this homologous series (from the acetate 
the stearate of the carbinol) are analogous to those of the other 
series of esters. Thus the molecular rotatory powers of the esters 

• the homogeneous state continually increase in magnitude as the 
ggfies is ascended, the increment being large until the n-valerate 

• reached, and afterwards much smaller. This phenomenon (see 

table I) is observed at all temperatures when the esters are 

examined in the homogeneous state, and also in 5 per cent, solution 
in ethyl alcohol and in carbon disulphide,* although under some 
conditions the acetate is somewhat abnormal. The values of the 
lolecular rotatory powers when plotted (see Fig. 1) show that the 


Table I. 


Molecular Eotaiory Powers, [Mjegd? of the Esters of 
di-M e thy I hentyl carhinol , 

6 per cent, solution 


Acetate 

Homogeneous state 

at 20“. at 200^ 

+21-56^ -3-87'' 

16-67 -0-92 

in ethyl 
alcohol. 
+ 27-99^ 
27-10 

in carbon 
disulphide. 
-40-15° 
-66-37 


33-81 

+ 16-45 

49-45 

-45-93 


46-62 

27-36 

64-31 

-31-26 


48-95 

29-61 

66-85 

-25-64 


52-73 

32-58 

74-37 

-20-13 


56-11 

36-23 

76-81 

— 14-69 

111 

57-71 

36-17 

79-64 

— 12-29 

fl"D6CO&tO 

58-88 

38-94 

83-30 

— 11-37 

n-Undccoate ........ 

w-Dodecoate 

Mynst-ftt-* 

60-82 

61-67 

66-61 

38-81 

38-57 

38-87 

84- 26 
83-41 

85- 65 

-10-68 

-8-58 

-6-29 

Palmitate 

Stearate 

63-97 

64-25 

41- 50 

42- 85 

86-88 

85-21 

— 6-39 
-6-25 


general relation of the values as determined under the four different 
conditions is similar, whilst it will be seen that the values (with 
the remarkable exception of those obtained in carbon disulphide 
solution) of the molecular rotatory power of the Tt-valerate show 
an additional exaltation over what may be called the normal rate 
of increment as deduced from the shape of the curves. The latter 
phenomenon, whilst it has not hitherto been observed for esters 
of secondary alcohols containing a methyl group (compare, low 
ever, Part VII., this vol., p. 2230), is an outstanding feature of 
' Slight deviations from this statement in a few instances are to be ascnbed to 
the raagniacation of the experimental errors in the calculation of the molecular 
rotatory power. 


7 H 2 
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Fig, 1. 
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homologous series of carbinols recently described {loc. cit.)^ 
d is of course, to be ascribed to the special configuration of the 
* in which the growing chain •O^CO'CHg'CB^'CHg’CHg 


]yQ assumed from stereochemical considerations to all but 
on itself. There are indications that this phenomenon 


return 

chain may be assumed again to return on itself, but as the 
molecular wei^t of these esters is large there is some uncertainty 
about 


the series at the decoate and undecoate when the grow- 


the correctness of the values given for the molecular rota- 


tory powers. 


It will be seen that the general behaviour of these 


IS somewhat similar to that of those derived from the simpler 
carbinols; thus increase of temperature, and particularly solution 
in carbon disulphide, depress the rotatory power of the esters as 
determined in the homogeneous state at 20®, but solution in ethyl 
alcohol slightly increases the same. 

Temperature has a common effect on all the members of the 
series, and the values of the rotatory powers (see pp. 2271—2273) 
when plotted (Fig. 2) form a series of “temperature-rotation” 
curves which are very similar, and gradually diminish in slope 
(that is, in the temperature-coefficient) as the molecular weight 
increases. When the temperature is sufficiently high to depress 
the specific rotatory power, (ajp, to about + 19, the phenomenon 
of anomalous rotatory dispersion (as regards light of wave-length 
extending from that for yellow sodium light to violet mercury 
light) can be observed. Actually, however, this has been done 
only for the acetate (see Fig. 3 *) and propionate, as the expert- 
mental conditions did not permit of readings at (or extrapolation 
to) above 200®. The slope of the temperature-rotation curves, 
however, justifies the above-stated generalisation, and it is further 
obvious that concentrated solutions of any of the esters in 
carbon disulphide will show anomalous rotatory dispersion. This 
phenomenon will of necessity be exhibited by all substances the 
rotations of which change sign under any given condition, such as 
temperature or solution, except for those substances the rotatory 
powers of which pass through zero under the same conditions for 
light of all wave-lengths. 

The anomalous! rotatory dispersion of the esters now described 
can be best explained by assuming the presence in the apparently 
homogeneous esters of two isomerides, varying in optical sign and 
dispersive power, and of the type suggested in Part V. It is com- 

* The curves do not intersect all in one point 

t It may quite easily be that this behaviour may be not abnormal as regards the 
optically active substances now known, but may be the more common particularly 
^ most of these are esters. 
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paratively easy to imagine the interconversion of such isomeridea 
under the experimental conditions, hut not so easy to account for 


Fig. 2. 



the necessarily great difference in the optical properties of escli. 
Until further evidence of this kind is accumulated, it is worth 
while to note that in support of this assumption of an elusive form 
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Fig. 5. 
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of isomerism (“elusive'^ in the sense that the isomerides cannot 
be separated, are very labile, and owe their exijrt^^ce probably to 
what have been called ** latent ” valencies), the small differences 
in structure due to cis- and ^mTis-isomerism are sufficient to cans© 
great difference in optical properties; thus in each of the two 
stereochemical pairs of compounds ^borneol and e^oborneol, which 
correspond with Camphor, and Z-menthol and dl-neonienthol, which 
correspond with ^menthone (Pickard and Littlebury, T., 1907, 91, 
1974; Tm 1912, 101, 109), the two modifications, have rotatory 
powers of opposite sign and of different magnitude and different 
dispersive powers. 

The deduction from such an assumption, made in the form of a 
“ characteristic diagram ” for substances showing anomalous rota- 
tory dispersive power by Armstrong and Walker (Proc. Soy, Soc., 
1913, {i4], 88, 388), and extended by the present authors (Part V., 
loc. cit.) to correlate the values of the rotatory powers of a series 
of (analogous or) homologous compounds, is well illustrated in tlie 
characteristic diagram (Fig. 4) for methylbenzylcarbinol and its 
esters. This method of plotting is fully described in Part V., and 
it is most striking that it allows of the correlation of values of the 
specific rotatory powers of this carbinol and its esters over a range 
from +169° to -34° 

In respect to the dispersive power, these esters of methylbenzyl- 
carbinol are quite analogous to those of the “ methyl ” series of 
carbinols, CH 3 *CH(OH)*K. Thus at the ordinary temperature they 
appear to conform strictly to the law of simple dispersive power 
but with increase oi temperature the dispersive 
power becomes more complex. It therefore appears that the esters 
may be really homogeneous at the lower temperatures, and become 
mixtures of labile isomerides on increase of temperature. Such 
results, along with deductions drawn from the similarity of the 
temperature-rotation curves (compare Part L, loc. dt.t p. 53), 
appear to be against the possible assumption of a polymeric form 
of association to account for the variations in the rotatory powers 
of these esters. It is easy to formulate, for example, a bimolecular 
form of an ester, but there are many physical data relating to 
esters of all kinds which seem to point to an absence of polymerism 
in the esters of simple chemical constitution. 

The determinations of the rotatory power in different solvents 
of c?-^-octanal, its acetate, heptoate and stearate, of «f-^-butano] 
and its acetate (this vol., p, 881 et seq,), and of <7-metbyIbenzyh 
carbinol {ihid.y p, 1129) and its. acetate (p. 2274), seem to show 
that (1) solvents have (generally speaking) a common effect on 
the rotatory powers of compounds of similar constitution, and 
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(2) th© sequence ii^aguitud© of the rotatory powers exhibited by 
a compound in dmerenb solvents does not depend on any ooe 
physical property of the solvents. The effect of solution in carbon 
disulphide (and to a less degree in pyridine) of all the esters 
described in this series of investigations is to depress the rotatory 
power exhibited in the homogeneous state, and in the majority 
of cases this depression is accompanied by a change of sign. 

E X P E Bl M E N T A L. 

The (f-methylbenzylcarbinoi was prepared in quantities of 
100 c.c. by the method described in Part VI. The acetate, pro. 
pionate, and butyrate were obtained by treating the carbinol with 
the respective anhydrides, and the remaining esters by the treat- 
ment of the carbinol dissolved in pyridine with the required acid 
chloride. The esters (see table II) were obtained as clear, colour- 
less liquids, of which the palmitate and stearate solidified in the 
ice-box to crystalline masses, melting respectively at 20*5^ and 
28'5°. All residues from the preparation and distillation of the 
esters were collected and hydrolysed ; the carbinol thus obtained, 
as well as that from the hydrolysis of a mixture prepared at the 
end of the experimental work from all the pure esters, was un- 
altered in rotatory power. The esters have only faint odours. 

The procedure in the determinations of rotatory power and 
density was the same as described in Part VI. {toe. cit), except 
that the rotatory power was also determined for the yellow mercury 
light as well as for th© green and violet. 


Table II. 

Ssters of d-Meth?jlhemylcarbiiiol. 


B. p. 


Acetate 

115716 

mm. 

Propionate 

121715 


n-Butyrate 

I 327 I 6 

n 

n-Valerate 

148716 


n-Hexoate 

161714 


n-Heptoate 

13574 


n-Octoate 

14473 


n-Nonoate 

I 6 I 74 


n-Decoat© 

I 6374 


n-Undecoate . . 

17074 


n-Dodecoate , . 

18375 

,, 

Myrifltate 

19272 

>1 

Palmitate 

23576 

M 

Stearate 

21572 



Df. 

rif. 

n— 1/d. 

0-9991 

1-4897 

87-2 

0-9890 

1-4863 

94-4 

0-9749 

1-48*26 

102-0 

0-9648 

1-4812 

109-7 

0-9600 

1-4806 

117-6 

0-9479 

1-4797 

125-5 

0-9420 

1-4793 

133-2 

0-9377 

1-4784 

140-8 

0-9310 

1-4775 

148-8 

0-9270 

1-4774 

156-8 

0-9230 

1-4772 

164-4 

0-9196 

1-4764 

179-3 

0-9130 

1-4760 

195-0 

0-9120 

— 

— 
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Table HI. 

notatiom of the Eiten at Different Temperatnres. 


d-Methylbenzylcarhinyl Acetate, CHgPh^CHMe'O-CO'CHj 


Temp - 




20 ° 

0-9991 

+ 6 - 71 ‘» 

40 

0-9860 

6-27 

5-49 

60 

0-9699 

4-10 

4-30 

80 

0-9510 

3-05 

3-27 

lOO 

0-9310 

2-31 

2-44 

120 

0-9103 

1-56 

1-65 

140 

0-8886 

0-92 

0-90 

160 

0-8660 

0-38 

0-26 

180 

0-8430 

- 0-06 

- 0-16 

200 

0-8180 

- 0-37 

- 0-66 


[*3gr- 

[« k - 

CM].. 


+ 7 - 54 “+ 12 - 12 “+ 1 1 - 40 ® + 11 - 93 ® 

6-11 

9-64 

9-39 

9-77 

4 - 7 S 

7-32 

7-30 

7-65 

3-71 

6-45 

6-43 

5-82 

2-76 

3-78 

4-n 

4-34 

1-76 

2-18 

2-78 

2-93 

0-92 

0-87 

1-64 

1-60 

0-17 

- 0-37 

0-68 

0-47 

- 0-27 

- 1-47 

- 0-10 

- 0-27 

- 0-67 

- 2-18 

- 0-65 

- l-OO 


!- 13 - 42 ®+ 21 - 56 “ 
10-88 17-17 

8-61 13-03 

6-81 9-60 
4-91 6-73 

3-13 3-87 

1-04 1-54 

0-31 - 0-66 
- 0-48 -- 2-62 
- 1-20 - 3-87 


A-Methylhenzylcarhinyl Propionate, CHgPh'CHMe'O-CO'CgHj. 


20 " 

0-9890 

+ 4 - 81 “ 

+ 6 - 06 ® 

+ 5 - 58 " 

40 

0-9711 

3-89 

4-09 

4-47 

60 

0-9537 

3-04 

3-25 

3-60 

SO 

0-9354 

2-33 

2-51 

2-67 

100 

0-9165 

1-83 

1-96 

2-13 

120 

0-8973 

1-48 

- 1-56 

1-65 

140 

0-8778 

1-20 

1-20 

1-20 

160 

0-8578 

0-99 

0-93 

0-87 

180 

0-8380 

0-83 

0-72 

0-66 

200 

0-8180 

0-73 

0-67 

0-49 


+ 8 - 69 ® 

+ 9 - 23 ® 

+ 9 - 7 r 

10 - 72 ® + 16 - 67 ' 

6-76 

7-47 

7-85 

8-58 

12-97 

5-14 

5-84 

6-24 

6-72 

9-86 

3-79 

4-47 

4-82 

5-13 

7-28 

2-73 

3-62 

3-77 

4-08 

5-24 

1-96 

2-85 

2-99 

3-17 

3-76 

1-20 

2-30 

2-30 

2-30 

2-30 

0-58 

1 - 90 ' 

1-79 

1-68 

M 2 

+ 0-00 

1-60 

1-37 

1-26 

+ 0-00 

- 0-48 

1-41 

1-29 

0-94 

- 0-92 


<^.JIethylhemylcarhinyl n-Butyrate, CHgPh'CHM&’O^CO'CaHj. 


20 " 

40 


100 

120 

140 

160 

180 

200 


0-9749 

0-9571 

0-9397 

0-9220 

0-9044 

0-8805 

0-8685 

0-8505 

0-8330 

0-8150 


-fS-iS" 

7-57 

6-92 

6-40 

6-00 

6-54 

5-22 

4-96 

4-87 

4-91 


7-95 

7-24 

6-70 

6-30 

5 - 80 

6 - 41 
6-14 

4 - 96 

5 - 03 


7-01 

6-49 

6-04 

5 - 76 

6 - 66 
5-66 


16 - 4 r + 17 - 48 ® + 18 - 43 ®+ 20 - 87 ®+ 33 ' 81 ® 

14-53 

15*61 

16-39 

18-41 

29-94 

13-21 

14-25 

14-90 

16-77 

27-23 

12-04 

13-18 

13-81 

15-61 

24-80 

11-04 

12-37 

12-98 

14-44 

22*73 

10-06 

11-41 

ll - 9 o 

13-37 

20-71 

9-30 

10-74 

1115 

12-46 

19-16 

8*77 

10-22 

10-59 

11-87 

18-07 

8-29 

10-04 

10-22 

11-45 

17-09 

7-99 

10*10 

10-36 

11-45 

16-45 


d-Methylbenzylcarbinyl n^Valerate, CH2Ph*CHMe-0‘C0-C4H9. 


20 " 

40 

60 

80 

100 

120 

140 

160 

180 

200 


0 - 9648 + 10 - 76 ®+ ll - 28 ® + 12 - 79 ® + 21 - 19 ®+ 23 - 69 “+ 24 - 80 ® + 28 - 14 ® + 46 - 62 ‘ 

u-y-iYO 

9 94 

10-39 

11-69 

19-53 

21-87 

22-84 

25-71 

42-95 

0-9306 

9-13 

9-52 

10-58 

17-70 

20-09 

20-94 

23-28 

38-95 

0-9134 

8-48 

8-89 

9-84 

16-42 

18-66 

19-65 

21-65 

3613 

0-8982 

7-97 

8-34 

9-28 

15*29 

17-53 

18-34 

20-42 

33-55 

0-8790 

7-59 

7-75 

8-75 

14-16 

16-69 

17-04 

19-24 

31-16 

0-8617 

7-08 

7-31 

8-21 

13-11 

15-57 

16-08 

18-07 

28-85 

0-8442 

6-75 

6-89 

7-90 

12-56 

14-82 

15-17 

17-38 

27-56 

0-8270 

6 - 75 ’ 

6-96 

7-86 

12-30 

1+85 

16*32 

17-29 

2713 

0-8098 

6-82 

7-04 

7-90 

12-44 

U -99 

15*48 

17-39 

27-36 
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d-Methylhemplcarbinyl n^Hexoate, CHgPh^CHMe’O'CO'CjEij, 


Temp. 

ly ;. 

[«].■ 


[«]gr- 


[M],. 

fMlye. 

[M]p. 


20 ° 

0 - 9660 + 10 - 46 °+ ll - 21 °+ 12 - 46 °+ 20 - 91 °+ 24 ‘ 47 ‘^+ 26 - 25 °+ 29 - 15 ° 

+48.S5« 

40 

0-9394 

9-58 

10-20 

11-41 

18-84 

22-42 

23-92 

26-70 

44-OS 

60 

0-9230 

8-88 

9-45 

10-62 

17-34 

20-79 

22-11 

24-84 

40-5^ 

80 

0-9064 

8-46 

8-82 

10-01 

16-31 

19-80 

20-64 

23-42 

38- Ig 

100 

0-8898 

8-09 

8-43 

9-65 

15-54 

18-93 

19-72 

22-36 

36-38 

120 

0-8731 

7-77 

8-13 

9-16 

14-89 

18-18 

19-03 

21-44 

34-8^ 

140 

0-8563 

7-47 

7-79 

8-76 

14-19 

17-49 

18-23 

, 20-49 

33.20 

160 

0-8394 

7-18 

7-50 

8-31 

13-55 

16-81 

17-56 

19-45 

31-7(1 

180 

0-8228 

7-05 

7-29 

8-02 

13-06 

16-49 

17-06 

18-77 

30-57 

200 

0-8061 . 

6-95 

7-19 

7-88 

12-66 

16-26 

16-84 

18-45 

29-61 


d-Methylhenzylcarhinyl VL-dleytoaie^ CHgPh'CHMe'O'CO’CgHjg. 


20° 0-9479+ 10-69°+ 1 1-34° + 12-72°+21-26H26'5l°+28'13'’+31’54° 4-5273’ 


40 

0-9320 

9-98 

10-45 

11-80 

19-53 

24-75 

25-93 

29-25 

48-44 

60 

0-9163 

9-33 

9-76 

11-03 

18-28 

23-15 

24-19 

27-34 

45.34 

80 

0-9002 

8-86 

9-21 

10-32 

17-00 

21-99 

22-84 

25-60 

42-16 

100 

0-8805 

8-39 

8-69 

9-69 

16-90 

20-82 

21-55 

24-03 

39-44 

120 

0-8666 

8-00 

8-29 

9- 19 

1611 

19-85 

20-56 

22-79 

37-49 

140 

0-8528 

7-62 

7-92 

8-82 

14-60 

18-91 

19-63 

21-87 

36-21 

160 

0-8370 

7-31 

7-63 

8-48 

14-10 

18-13 

18-93 

21-04 

34-97 

180 

0-8210 

7-10 

7-46 

8-26 

13-60 

17-62 

18-49 

20-48 

33.75 

200 

0-8052 

7-08 

7-39 

8-17 

13-14 

17-56 

18-32 

20-27 

32.58 


d-Methylb enzylcarhinyl 

n-Octoate, CHgPh’CHMe'O'CO'CjHi^. 

20 ° 

0 - 9420 + 10 - 67 °+ 11 - 36 ° + 12 - 76 °+ 21 - 42 °+ 27 - 95 °+ 29 - 76 °+ 33 - 35 °+ 56 .ir 

40 

0-9261 

9-85 

10-53 

11-86 

19-95 

25-80 

27-58 

31-07 

52-25 

60 

0-9105 

9-20 

9-81 

11-00 

18-49 

24-12 

25-70 

28-80 

48-46 

80 

0-8946 

8-69 

9-25 

10-42 

17-31 

22-76 

24-25 

27-30 

45-34 

100 

0-8787 

8-14 

8-76 

9-82 

16-30 

21-32 

22-96 

25-73 

42-64 

120 

0-8626 

7-74 

8-27 

9-34 

15-42 

20-29 

21-66 

24*47 

40-40 

140 

0-8467 

7-59 

8-00 

8-97 

14-90 

19-89 

20-97 

23-52 

39-04 

160 

0-8306 

7-44 

7-82 

8-72 

14-40 

19-49 

20-50 

22-83 

37-72 

180 

0-8150 

7-31 

7-67 

8-46 

14-02 

19-05 

20-09 

22-18 

36-71 

200 

0-7990 

7-26 

7-67 

8-30 

13-83 

19-02 

20-10 

21-74 

36-23 


d-Methylh enzylcarhinyl 

n^Nonoaie, CHgPh-CHMe-O’CO-CgHi-. 

20 ° 

0 - 9377 + 10 - 50 °+ 10 - 96 °+ 12 - 41 °+ 20 - 90 °+ 28 - 97 ° + 30 - 26 °+ 34 - 24 °+ 57 - 7 r 

40 

0-9218 

9-84 

10-34 

11-65 

19.03 

27-15 

28-53 

32-15 

54-19 

60 

0-9061 

9-16 

9-64 

10-85 

18-22 

25-28 

26-60 

29-95 

50-27 

80 

0-8901 

8-62 

8-99 

10-22 

17-05 

23-79 

24-80 

28-21 

47-07 

100 

0-8744 

8-21 

8-49 

9-61 

16-08 

22-67 

23-42 

26-52 

4439 

120 

0-8585 

8-00 

8-21 

9-26 

15-38 

22-09 

22-67 

2 o -56 

42-43 

140 

0-8427 

7-77 

8-01 

8-96 

14-71 

21-45 

22-11 

24-73 

40-61 

160 

0-8269 

7-56 

7-80 

8-71 

14-17 

20-85 

21-53 

24-03 

39-11 

180 

0-8110 

7-28 

7-56 

8-38 

13-61 

20-04 

20-86 

23-14 

37-57 

200 

0-7950 

7-04 

7-23 

8-08 

13-17 

19-44 

19-96 

22-32 

36-17 


d-Methylbemylcarhinyl n-Decoate^ CH^Ph’CHMe'O'CO'CgHjg. 


20° 0-9310+l(M3®+10'74°+12-20°+20-3r + 29-38°+31-16°+35-36°i58S8“ 


40 

0-9158 

9-44 

10-10 

11-47 

19-11 

27-39 

29-29 

33-25 

55-43 

60 

0-9005 

8-81 

9-50 

10-88 

17-92 

25-55 

27-54 

31-56 

51-95 

80 

0-8851 

8-23 

8-85 

10-21 

16-76 

23-85 

25-66 

29-59 

48-60 

100 

0-8697 

7-78 

8-32 

9-55 

15-63 

22-57 

24*17 

27 - 7 i 

45-34 

120 

0-8545 

7-43 

7-92 

9-04 

U -79 

21-55 

22-97 

26-23 

43-89 

140 

0-8391 

7-27 

7 - G 3 

8-70 

14-30 

21-08 

22-12 

25-23 

41 - 4 / 

160 

0-8237 

7-20 

7-53 

8-49 

13-90 

20-87 

21-83 

24-56 

40-31 

180 

0-8082 

7-18 

7-46 

8-29 

13-61 

20-81 

21-64 

24-04 

39-48 

200 

0-7930 

7-19 

. 7-44 

8-27 

13-46 

20-84 

21-58 

23-99 

38-94 
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Table III. (coniinued). 

^.Utihylbenzylcarhinyl n-U ndecoate, CHaPlrCTMe-O'CO-CioHgi. 


ifflp- 


w.. 


[«V 

W-i- 

[M]„. 


[MV 

[M]vi. 

0 ® 

0 - 927 O 

+ 9 - 92 ®+ lO - 6 r + li - 81 H 20 - Ol °+ 3 O - 17 ® + 31 - 96 «- 

f 36 - 14 * 4 - 60 - 82 " 

0 

09120 

9-31 

9-90 

11-19 

18-69 

28-30 

30-10 

34-03 

56-83 

iA 

089 ?O 

8-80 

9-26 

10-48 

17-39 

26-74 

28-16 

31-85 

52-86 

iv 

lA 

0-8820 ' 

. 8-23 

8-73 

9-69 

16-36 

25-02 

26-55 

29-47 

49-74 

Hf 

tA 

0-8670 

7-76 

8-30 

9-16 

15-61 

23-60 

25-24 

27-84 

47-15 

)w 

!0 

0-8520 

7-37 

7-84 

8-80 

14-79 

22-42 

23-84 

26-77 

44-96 

to 

0-8367 

7-03 

7-48 

8-40 

14-08 

21-36 

22-76 

26-65 

42-81 

jO 

0-8219 

6-81 

7-18 

8-07 

13-53 

20-71 

21-83 

24-62 

41-13 

^0 

0-8069 

6-69 

7-06 

7-93 

12-94 

20-34 

21-48 

24-12 

39-34 

w 

0-7920 

6-69 

7-07 

7-83 

12-76 

20-34 

21-50 

23-80 

38-81 

^.^leihylbtnzylcarhinyl n 

-Dodecoatej CHgPli'CHM©" 

O-CO-CiiHss. 

20 ’’ 

0-9230 

4 . 9 - 66 °+ 10 - 11 “+ 11 - 38 ° 

+ l 9 - 39 H 30 - 70 °-|- 32 - l 7 « 

+ 56 - 17 ° + 61 - G 7 * 

40 

0-9078 

9-11 

9-44 

10-60 

18-04 

28-98 

30-01 

33-71 

57-37 

60 

0-8930 

8-45 

8-84 

9-96 

16-80 

26-87 

28-13 

31-69 

53-40 

80 

0-8778 

8-02 

8-37 

9-39 

15-90 

25-54 

26-63 

29-85 

60-64 

00 

0-8630 

7-55 

7-88 

8-90 

15-13 

24-02 

25-05 

28-30 

48-10 

20 

0-8478 

7-17 

7-49 

8-44 

14-28 

22-80 

23-82 

26-85 

45-38 

40 

0-8325 

6-85 

7-15 

8-11 

13-64 

21-77 

22-73 

25-78 

4306 

60 

0-8174 

6-60 

6-89 

7-82 

12-84 

21-01 

21-91 

24-90 

40-85 

so 

0-8023 

6-45 

6-61 

7-58 

12-40 

20-52 

21-00 

24-09 

39-43 

JOO 

0-7873 

6-30 

6-48 

7-30 

12-13 

20-03 

20-60 

23-22 

38-57 


d-Methylbenzylcarbinyl Myristate^ CH2Ph’CHMe*0*C0*Ci3H27. 


20 “ 

0-9196 

+ 9 ^ 22 * 

+ 9 - 68 °+ 11 - 28 *+ 19 - 25 ° 

+ 31 - 91 * 

+ 33 - 49 *+ 39 - 02 *+ 66 - 61 * 

40 

0-9044 

8-52 

9-06 

10-17 

17-18 

29-50 

31-37 

35-20 

59-44 

00 

0-8890 

7-99 

8-19 

9-23 

16-63 

27-64 

' 28-33 

31-96 

54-11 

80 

0-8740 

7-66 

7*94 

8-78 

14-76 

26-13 

27*12 

30*37 

51-07 

100 

0-8589 

7-19 

7-61 

8-50 

13-99 

24-90 

25*98 

29-41 

48-42 

120 

0-8436 

6-88 

7-22 

8-17 

13-40 

23-79 

24*99 

28-26 

46-35 

140 

0-8287 

6-64 

6-90 

7-82 

12-85 

22-63 

23-89 

27*05 

44*46 

160 

0-8132 

6-27 

6-55 

7-48 

12-24 

21-69 

22-68 

25-86 

42*34 

180 

0-7978 

5-98 

6-22 

7-14 

11-76 

20-68 

21-51 

24-73 

40-68 

200 

0-7826 

6*76 

6-01 

6-90 

11-23 

19-90 

20-78 

23-88 

38-87 


A-Methylhenzylcarbinyl FcUrniiate, CH2Ph*CHMe'0’C0*Ci5Hgj. 


20 “ 

0-9130 

+ 8 - 44 * 

+ 9 * 04 *+ 10 - 04 °- 

hl 7 - 10 *+ 3 l - 59 *+ 33 - 83 * + 37 * 57 * + 63 - 97 * 

40 

0-8984 

8-01 

8*35 

9-36 

16-04 

29-97 

31-23 

35-01 

59-99 

60 

0-8836 

7*65 

7*87 

8-75 

15-00 

28-23 

29-42 

32-72 

66-08 

so 

0-8690 

7*02 

7*31 

8-23 

13-81 

26-25 

27-33 

30-77 

51-65 

100 

0-8541 

6-60 

6*89 

7*74 

13-05 

24*69 

25-78 

28-94 

48-81 

120 

0-8395 

6-31 

6-60 

7*35 

12*32 

23-61 

24-68 

27-49 

46-09 

140 

0-8249 

6-03 

6*33 

6-97 

11*74 

22-54 

23-67 

26-07 

43-93 

160 

0-8101 

6-80 

6-10 

6-73 

11-36 

21*70 

22-80 

25-16 

42-47 

180 

0-7952 

5-66 

5*85 

6*51 

11-12 

21-16 

21-87 

24-36 

41-69 

200 

0-7805 

6*62 

5*73 

6-28 

11-09 

20-65 

21-42 

23-48 

41-60 

d-Methylhenzylcarbinyl 

Stearate^ CH; 

jPh'CHMe-O-CO-CiyH 

35 * 

20 * 

0-9120 

+ 7 * 92 * 

+ 8 * 37 “ 

+ 9 - 44 * 

+ 15 - 99 ° + 31 ‘ 82 * + 33 - 62 * + 37 - 95 *+ 64 - 25 * 

40 

0-8966 

7-37 

7-78 

8*62 

U -72 

29-63 

31-30 

34-65 

59-19 

60 

0-8815 

6-95 

7*26 

7-99 

13-59 

27-96 

29-18 

32-10 

54-64 

80 

0-8660 

6-47 

6-71 

7*62 

12-68 

25-99 

26*98 

30-63 

50-97 

100 

0-8506 

6-11 

6-40 

7*27 

12*10 

24-58 

25-71 

29-20 

48-62 

120 

0-8353 

6-82 

6*12 

6-92 

11*49 

23-38 

24-59 

27-86 

46-19 

140 

0-8200 

5-61 

5-84 

6*71 

11*05 

22-55 

23-48 

26-97 

44-41 

160 

0-8048 

5-44 

5-72 

6-46 

10*69 

21-88 

22-98 

25*97 

42-95 

180 

0-7896 

5*32 

6*67 

6*38 

10*59 

21-38 

22-41 

26*65 

42-66 

200 

0-7741 

6-30 

5-59 

6-43 

10*66 

21-29 

22-49 

25-86 

42-85 
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Observatiom of Density, Df, ctnd Rotatory Poivtr 
in the homogeneous State. 

Temp 94'’ 123“ 

^5y ^ 1‘9058 0-9774 0-9359 09069 

Temp- 20“ 4{f 73“ 84“ 92“ 122“ 136“ 167“ 184“ 

f ^.+6-68“ +5-44“ +3-44“ +2-86“ -|-2-56“ +1-44“ +0-94“ -{-0-24“ -0-22“ 

Lp. 20“ 43“ 58“ 76“ 122“ 135“ 162“ 181“ 

+3-19“ +1*36“ +0-96“ +0-28“ -0-08“ 

Temp. 20“ 41“ 73“ 83“ 94“ 123“ 136“ 164“ 183“ 

, .+7-54“ +6-98“ +3-88“ +3-36“ +2-72“ +1-48“ +0-96“ +0-04“ -0-30“ 

Temp. 20“ 41“ 70“ 82“ 93“ 123“ 136“ 164“ 183“ 

...+12*08“ +9*40“ +6-08“ +5-00“ +4-00“ +1-76“ +0-98“ -0-52“ -1-32“ 


6,-M ethylhenzylcarhinyl Proyionate, 


Tem^ . 


20“ 

56“ 


92“ 

' 128° 

Density 

i2“ 

0-9889 

0-9573 

0-9242 

0-8897 

Temp- 

61® 

59“ 

84“ 

nr 

141“ 

187“ 

CCd 

+4-88® 

+ 3-38° 

+ 3-20“ 

+ 2-18“ 

+ 1-58“ 

+ 1-02“ 

+ 0-56“ 

Temp. 

22® 

59® 

86® 

112® 

141“ 

187“ 


ttrij yellow 

+4*66® 

+3*00“ 

+2-00“ 

+ 1-50“ 

+ 1-02° 

' +0-50“ 


Temp. 

22® 

62® 

60® 

82“ 

iir 

Ul“ 

187“ 

ttp... 

+6-42® 

+ 3-68“ 

+ 3-40“ 

+2-44® 

+ 1-66“ 

+ 1-00“ 

+0-50“ 

Ten^. 

22® 

60“ 

60“ 

81“ 

111° 

Ul“ 

190“ 

ffvi ... 

+ 8-38“ 

+ 6-68® 

+4-94“ 

+ 3-46“ 

+ 2-10® 

+ 1-00“ 

-0-20“. 


d-Methylhenzylcarhinyl n-Butyrate. 


Temp 20*5“ 58° 96“ 129“ 

Density 0*9741 0*9417 0-9078 0*8782 

Temp 25“ 48“ 73“ 100“ 125“ 169“ 183“ 

+ 8*44“ +7-28“ +6-34“ +6*70° +4-98“ +4-24“ +4-10“ 

Temp 25“ 47“ 64“ 100“ 123“ 170“ 183“ 

a.,iLov + 7-98° +8-96® +6-36“ +6-44“ +4-86“ +4-14“ +4-04° 

Temp 26“ ' 48“ 73“ 100“ 123“ 169“ 183“ 

+ 9-50“ +8-16® +7-18“ +6-34“ +5-68“ +4-72“ ++60“ 

Temp 25“ 47“ 73° 100“ 123“ 170“ 183“ 

Bt. +15-48“ +13-40“ +11-58“ +9-98“ +8-72“ +7*30° +6-72“ 


d-itf ethylhenzylcarbinyl n-Valerate. 


Temp 21® 67“ 99“ 144“ 

Density 0-9630 0-9340 0-8988 0-8568 

Temp 26° 49“ 71® 107“ 150“ 181“ 

«D + 10-60“ +9-40® +8*38“ +7-38“ +6-00° +5-76® 

Temp 25“ 49“ 73° 118® 150“ 181“ 

+ 10-14“ +9-00“ +7*96° +6-72° +5-82“ +5-58“ 

Temp 25“ 49“ 71“ 107“ 150“ 181“ 

V + 12*00“ +10*62“ +9*30“ +8-14° +6-80° +6*50° 

Temp 25“ 49“ 71“ 105“ 149° 181° 

+ 19-96“ +17-74® +15-52“ +13-38“ +10*84° +10-20“ 

VOL, CV. 7 I 
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A-Mcihylhemylcarhinyl n-Hexoate* 


Temp. IS** 56-5® 89° 132“ 

Denmty 0-9683 0-9259 0-8995 0-8622 

Temp. 30“ 69“ 90“ 112“ 157“ igp 

+9-48“ +7-90“ +7-48“ + 6-02“ +6-10“ +6-68“ 

Temp 26“ 38“ 89“ 85“ 129“ 156“ loio 

a,,],„w + 10-40 +9-70“ +8-36“ +7-86“ +6-94“ +6-32“ 

Temp 26“ 38“ 69“ 86“ 129“ 166“ igp 

oj, +11-60“ +10-84“ +9-46“ -}.8-88“ +7-80“ +7-06“ ^G-i4* 

Temp 25“ 38“ 69“ 84“ 129“ 169“ l9=>o 

avi + 19-30“ +17-90“ +15-40“ +14-58“ +12-62“ +11-40“ +10-40'- 

ArM e t hylh t nzylcar h inyl n-if eptoate. 

Temp 20“ 63“ 96“ 122“ 

Density 0-9475 0-9141 0-8886 0-8655 

Temp 24“ 48“ 69“ 98“ 435° 171“ 

+9-98“ +9-00“ +8-40“ +7-40“ +6-60“ +6-94“ 

Temp 24“ 48“ 70“ 98“ 133“ 170“ 

ayeiio^r + 10-58“ +9-36“ +8-74“ +7-60“ +6-90“ +6-24“ 

Temp 24“ 48“ 70“ 98° 132“ 170= 

+ 11-84“ +10-60“ +9-76“ +8-58“ +7-74“ +6-92“ 

Temp 24“ 48“ 69“ 98“ 131“ 170“ 

Ovi + 19-72“ +17-52“ +16-10“ +14-10“ +12-78“ +11-46“ 

d-Methylhemylcarhinyl u-Octoate. 

Temp 19“ 69“ 95“ 120“ 

Density 0-9424 0-9117 0-8826 0-8626 

Temp 23“ 57“ 70-5“ 116“ 149“ 180° 

oo +9-92“ +8-48“ +8-10“ +6-68“ +6-36“ +5-96° 

Temp 23° 57“ 70-5“ 116“ 148“ 179° 

flyeiiow + 10-52“ +9-02“ +8-80“ +7-22“ +6-68“ +6-24° 

Temp 23“ 68“ 70-5“ 116“ 148“ 179“ 

Op + 11-88“ +10-14“ +9-62“ +8-16“ +7-50“ +6-90“ 

Temp 23“ 67“ 70-6“ 118“ 148“ 179° 

(Wi + 19-86“ +17-06“ +16-04“+ 13-38“ +12-38“ +11-42° 

d-Methylbenzylcarhinyl n-Nonoate. 

Temp 19“ 66“ 95-5“ 139“ 

Density 0-9370 0-9104 0-8777 0-8435 


Temp. 22“ 61-5“ 65“ 98“ 118“ 131“ 164“ 175“ 

Ob +9-76“ +8-66“ +8-08“ +7-22“ +6-94“ +6-80“ +6-14“ +5-92“ 

Temp. 22“ .49° 57“ 69“ 100“ 118“ 131“ 164° 

aye+ 10-20“ +9-22“ +8-80“ +8-40“ +7-42“ +7-08“ +6-92“ +6-38“ +6ir 

Temp. 22“ 60“ 67“ 70“ 102“ 118“ 131“ 164° p9° 

Ogr+ 11-52“+ 10-32“ +9-90“ +9-50“ +8-32“ +8-06“ +7-74“ +7-10° i-6-'4 
Temp. 22“ 48“ 57“ 68 “ 105“ 118“ 131“ 164° 18 £ 

On +19-42“+17-40“+ 16-72“+ 15-90“+ 13-82“+ 13- 36“+12-76“+ll-66“+llW 
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, di-M ethyl h enzylcarh inyl n-Decoa t e . 



18“ 

62“ 

94“ 

131“ 



Density -s 

0-9322 

0-9069 

0-8759 

0-8462 




27“ 

62“ 

85“ 

143“ 

176“ 



+9-14“ 

+ 7-88“ 

+ 7-16“ 

+ 6-06“ 

+ 5-84“ 



27“ 

61“ 

87“ 

143“ 

150“ 

175“ 

OyrlU-W 

+9-70“ 

+ 8-48“ 

+ 7-60“ 

+ 6-40“ 

+ 6-34“ 

+ 6-04“ 

Temp 

27“ 

62“ 

87“ 

143“ 

151“ 

175° 


+ 11-02“ 

+ 9-72“ 

+ 8-76“ 

+ 7-26“ 

+ 7-14“ 

+ 6-74“ 

Temp 

27“ 

68“ 

87“ 

143“ 

150“ 

175“ 



+ 18-40“ 

+ 16-26“ 

+ 14-38“ 

+ 11-92“ 

+ 11-76“ 

+ 11-10“ 


^‘Methylhenzylca/rhinyl u-U ndecoatt. 


Temp 21® 62“ 96“ 133-5“ 

Density 0-9266 0-8964 0-8695 0-8413 

Temp 23“ 66“ 70“ 83“ 13 1 “ 181“ 

+9-10“ +8-00“ -i-7-66“ -l-7-20“ +6-08“ +5-38“ 

Temp 23“ 56“ 63“ 82“ 130“ 182“ 

+9-62“ +8-46“ +8-14“ +7-64“ +6-44“ +5-68“ 

Temp 23“ 66“ 63“ 82“ 130“ 182“ 

+ 10-88“ +9-60“ +9-24“ +8-48“ +7-26“ +6-36“ 

Temp 23“ 66“ 64° 80“ 130“ 183“ 

+ 18-30“ +16-86“ +15-38“ +14-40“ +12-16“ +10-46“ 

ft 


d^-Methylbemylcarhinyl n-Dodecoate, 

Temp 20“ 60-5“ 96“ 127“ 

Density 0-9229 0-8925 0-8655 0-8427 

Temp 21“ 45“ 63“ 94“ 1 37“ 1 80“ 

a, +8-86“ +7-96“ +7-46“ +6-68“ +5-78“ +5-20“ 

Temp 21“ 49“ 62“ 95“ 133“ 182“ 

-.,+ 9*30“ +8-26“ +7-76“ +6-94“ +6-12“ +5-28“ 

Temp 21“ 50“ 62“ 95“ 130“ 180“ 

ogr + 10-46“ +9-20“ +8-88“ +7-86“ +6-90“ +6-06“ 

Temp 21“ 49“ 62“ 95“ 132“ 182“ 

avi + 17-82“ +16-66“ +14-84“ +13-30“ +11-56“ +9-90“ 


d-Methylhemylcarbinyl Myristate. 


Temp 

.... 23-6“ 

59-5“ 

98“ 

129“ 

Density . . 

.... 0-9138 

0-8934 

0-8593 

0-8377 

Temp. 

.... 31“ 

62“ 

113“ 

182“ 

8o 

.... +8-06“ 

+7-06“ 

+6-94“ 

+ 4-78“ 

Temp 

.... 30“ 

62“ 

114“ 

180“ 

“yellow 

.... +8-48“ 

+ 7-22“ 

+ 6-20“ 

+ 4-96“ 

Temp 

.... 30“ 

62“ 

113“ 

180“ 

age 

.... +9-74“ 

+ 8-14“ 

+ 7-06“ 

+ 5-70“ 

Temp 

.... 30“ 

62“ 

113“ 

180“ 

Bvi 

.... + 16-46“ 

+ 13-74“ 

+ 11-58“ 

+ 9-34“ 


7 1 2 
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d-Methi/lbenzylcarhinyl PahnUcUt 


Temp 19° 61° 99° 147° 

Denaty 0*9131 0-8841 0-8551 0*8190 

Temp 22° 60° 84° 122° 169° . Ig3<» 

od +7-66° +6-74° +5-98° +5-28° -}-4*60° +4-44° 

Temp 22° 60° 81° 117° 168° nr 

ay.iw +8-00° +7-00° +6-26° +5*56° +4*82° +4-64’ 

Temp 22° 60° 80° 117° 168° 183“ 

«gr +9*08° +7-76“ +7-14° +6-26° +5-36° +5-14“ 

Temp 22° 60° 82° 117° 168° 183° 


, + 15*48° +13-30° +11*84° +10-48° +9*12° +8*78° 


d-M e thylhenzylcarhinyl S t earate. 

Temp 26*5° 59° 90° 138° 

Density 0-9058 0*8828 0*8577 0-8224 

Temp 26° 62° 76° 104° 132° 180° 

a„ +7*00° +6*18° +5*68° +5*14° +4*74° +4*22° 

Temp 27° 49° 75° 104° 131° 179“ 

+7-40° +6-70“ +5*90° +5-36° +4*90° +4-44° 

Temp 27° 53° 75° 104° 130° 179“ 

ogr +8*28° +7-20° +6*72° +6-12° +5*60° +5-02“ 

Temp 27° 51° 75° 104° 132° 179“ 


avi + 14*10° +12-42° +11*20° +10*26° +9*26° +8-38“ 

Tlie authors desire to express their thanks*to Mr. John Ranson 
for able help in the preparation of the optically active carbinol, 
and to the Government Grant Committee of the Royal Society for 
grants which have defrayed some of the expense of this investi- 
gation. 

Mdnicipal Technical School, 

Blackburn. 


CCXL — The Constituents of the Flowers of Matricaria 
Chamomilla. 

By Frederick Belding Power and Henry Browning, jun. 

The flower-heads of the composite plant Matricaria Ghammilh 
Linne, commonly designated as the "German Chamomile/’ are 
used to a considerable extent medicinally, and possess properties 
similar to those of the so-called Roman or English chamomile 
Anthemis nohilis^ Linne). They are recognised hy most of tie 
national Pharmacopoeias, but not by the British. 

The older investigations of Matricaria flowers have indicated, 
besides a relatively small proportion of essential oil, the presence 
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j only tho common constituents of plants, or, in addition thereto, 
the indefinite products termed “ anthemic acid ’’ and 

(( nthemidin,^' which need not be further considered here. 
iClobb, Gamier, and Khrwein {Bull Soc. cAim., 1910, [iv], 7, 
isolated from the flowers of Matricaria a hydrocarbon (m, p. 
52 — 54°)> ^ which they assigned the formula Klobb 

(inn. thim. FAy«., 1911, *[viii], 24 , 410) subsequently obtained 
from the same source a product melting at 120—131°, which gave 
colour reaction of the phytosterols, and was regarded by him 
a mixture of substances of this class. It was stated to yield 
In acetylated product, melting at 150—175°, from which two 
bromo-derivatives, melting at 158—165° and 115—118° respec- 
tively, were obtained. 

Inasmuch as the present authors have recently investigated the 
constituents of the flowers of Anthemis nohilis (this vol., p. 1829), 
[t was deemed of interest, for the purpose of comparison, also to 
subject the flowers of Matricaria Chamomilla to a complete 
Chemical examination. The results of the present research are 
nmnnarised at the end of this paper. 


Experimental. 

The material employed for this investigation- consisted of a good 
quality of commercial '‘German Chamomile Flowers” from 
Matricana Ghamoviillaf Einne. 

Fifteen grams of the ground material were extracted with 
rrolUus’ fluid, and the resulting product tested with the usual , 
alkaloid reagents, but only very slight reactions were obtained. 

Twenty grams of the ground material were successively extracted 
with various solvents in a Soxhlet apparatus, when the following 
amounts of extract, dried in a water-oven, were obtained : 


Petroleum (b. p. 35—50“) extracted 0-63 gram 
Ether ,t 0*98 ,, 

Chloroform »» 0'20 „ 

Ethyl acetate ,, 

Alcohol ,> 3*10 ,, 


3- 15 per cent, 

4 - 90 „ „ 

1*00 ,, ,, 

5'10 ,, „ 

16‘50 „ „ 


Total 5‘93 grams = 29*65 per cent. 


For the purpose of a complete examination, 22*23 kilograms 
of the ground flowers were completely extracted with hot alcohol, 
when, after the removal of the greater part of the solvent, 8*53 
kilograms of a soft, green extract were obtained. 

The entire amount of the alcoholic extract was mixed witli a 
little water and distilled in a current of steam, when 23 grams of 
an essential oil were obtained, which possessed the characteristic, 
deep blue colour. The oil distilled over a wide range of tempera- 
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ture, the whole of the distillate being blue, with the exception o{ 
a small fraction of high boiling point (250— ^270°/ 15 mm.), 
was a dark green, viscous liquid. The blue oil gave the colour 
reaction for furfuraldehyde, and, on keeping for some time, do. 
posited a very small amount of a crystalline substance, which was 
collected. This substance melted at 110°, developed a coumarin. 
like odour on heating, and its solution in concentrated sulphuric 
acid showed a bine fluorescence. It evidently consisted of 
umbelliferone metbyl ether, which was subsequently obtained in 
much larger amount, as described below. A portion of the 
essential oil, in ethereal solution, was shaken with aqueous sodium 
carbonate, when a trace of substance was removed, which, when 
crystallised from dilute alcohol, melted at 61°, and was evidently 
a fatty acid. On subsequently shaking the ethereal solution with 

10 per cent, sulphuric acid, nothing definite was obtained. The 

011 which had been subjected to this treatment was heated for 
several hours with an alcoholic solution of potassium hydroxide, 
when only a small amount of dark coloured, acidic material was 
obtained, whilst the distilled neutral portion was of a much more 
brilliant blue colour than the original oil. This blue colour re- 
mained unchanged when the oil, in alcoholic solution, was treated 
with sodium. 

After subjecting the alcoholic extract to distillation with steam, 
as above described, there remained in the distillation flask a dark 
brown, aqueous liquid (4), together with some fatty material, 
which separated on the surface, and a comparatively small amount 
of soft, brown resin, which was deposited. The fatty and resinous 
material were separately washed with hot water, then united, and 
constitute the product subsequently described as the resiu (B), 
whilst the washings, after concentration, were added to the main 
portion of the aqueous liquid. 

Examination of the Aqueom Liquid (A). 

The above-mentioned aqueous liquid was concentrated under 
diminished pressure, and then extracted many times with ether. 
Both before and after this treatment it gave slight reactions with 
the usual alkaloid reagents. The ethereal liquid was therefore 
first shaken with a 5 per cent, aqueous solution of hydrogen 
chloride, but this removed only traces of indefinite material, and 
it was subsequently extracted with aqueous ammonium carbonate, 
sodium carbonate, and potassium hydroxide. The ammonium 
carbonate extract, on acidification, deposited a quantity of tarry 
material, which was only partly soluble in ether. The dissolved 
portion, after removal of the solvent, wap converted into the methyl 
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ester, and tlie product distilled in a current of steam, tlie volatile 
nd non-volstilo portions being then treated for their separation 
into phenolic and non-phenolic esters. The volatile phenolic ester 
possessed the odoUr of methyl salicylate, and, after hydrolysis, 
Welded 0'04 gram of an acid, which crystallised in fine, colourless 
needles, melting at 150^151°. This acid gave a violet coloration 
ffith ferric chloride, and as no depression of the melting point 
ensued when mixed with salicylic acid, there was no doubt of its 
identity 'v^hh the latter substance. The volatile, non-phenolic 
ester yielded on hydrolysis a small amount of acid, which was 
fractionally precipitated in the form of its silver salts. The 
latter, on ignition, gave, respectively, 44‘6, 43 ‘7, and 43*8 Ag, the 
first fraction of salt having undergone slight reduction. 
CHj OgAg requires Ag=43*0 per cent. It therefore seems prob- 
able that the volatile, non-phenoiic acid consisted chiefly of an 
octoic acid. The portion of the esterified product which was not 
volatile in steam yielded nothing definite. 

Isolation of Apigenin, 

The above-mentioned sodium carbonate extract of the ethereal 
liquid was acidified, when a pale yellow substance, mixed with 
some tarry material, was deposited. This precipitate was collected, 
washed with water, and dried, when it amounted to 17*3 grams. 
After several separations from a mixture of alcohol and ethyl 
acetate, the substance was obtained as a pale yellow powder, melt* 
ing at 344—347° (h’ound, C=66'0; H==3-9. requires 

C= 66-7 ; H =3*7 per cent.) 

The substance was evidently apigenin, and its identity was 
further confirmed by the preparation of its acetyl (m. p, 176 — 178°) 
and benzoyl (m. p. 208°) derivatives. 

The aqueous, acid liquid from which the crude apigenin had 
been separated, as above described, was extracted many times with 
ether. This removed about 0*4 gram of a substance, which, after 
several crystallisations from dilute alcohol, was obtained in fine, 
colourless needles, melting at 237 — 239°. On heating the sub- 
stance it 'sublimed, and developed a coumarin-like odour. Its 
solution in concentrated sulphuric acid showed a strong blue 
fluorescence, and with ferric chloride a distinct green colour was 
produced. The aqueous solution of the substance possessed a 
slight blue fluorescence, which was not perceptible on the addition 
of alkali, owing to the production of a deep yellow colour. The 
above-described characters of the substance rendered it probable 
that it consisted of a mixture of umbelliferone (m. p. 225°) with 
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a dihydroxycoumarin, sucB as daplmetin or aescnletin, buk^ 
latter compounds, which melt at 253 — 256® and about 270® respe^ 
tively, are known to give a yellow colour with alkalis and a green 
coloration with ferric chloride. An analysis of the substance, and 
a determination of the molecular weight by the microscopic method, 
gave the following results: 

0*0842* gave 0*2000 CO^ and 0*0323 HgO. C=64*8; E=4*3. 

0*0424* in 5 c.c. of alcohol, using benzil as the standard, 
between 0*045 and 0*047 mol. Mean M.W.=183. 

Umbelliferone, CgHgOg, requires C=€6*7j H = 3*7 per cent, 
M.W. = 162, 

Dihydroxycoumarin, CgHgO^, requires C = 60*7 ; H = 3*4 per cent, 
M.W. = 178. 

The remainder of the substance was acetylated, and the product 
crystallised from water in three fractions, which possessed the 
following characters; 

(1) M. p. 137®. Mean M.W. (in acetone solution by the micrfr 
scopic method) — 207. 

The melting point (140®) of a known specimen of acetylumbelli- 
ferone (M.W. = 204) was not depressed by admixture with this 
fraction, and the substances were apparently identical. 

(2) M. p. 130—133®. An analysis of this fraction gave C=63'8; 
H = 4*3. 

Acetylumbelliferone, C1JH8O4, requires 64*7 ; H=3*9 per cent. 

Diacetyldihydroxycoumarin, CjsHjoOg, requires C = 59*5 ; E=3’8 
per cent. 

(3) M. p. 115 — 118°. The mean molecular weight of this frac- 
tion, in acetone solution, was 228. CjgHjoOg requires M.W. =262. 

These results served to confirm the conclusion that the above- 
described substance, melting at 237 — 239®, consisted chiefly of 
umbelliferone, together with a small proportion of a dihydroxy- 
coumarin. 


Isolation of UmheUiferone Methyl Ether. 

The ethereal extract of the aqueous liquid, which had been 
extracted with aqueous sodium carbonate, as above described, was 
subsequently shaken with aqueous potassium hydroxide, which re- 
moved a small amount of a crystalline substance. On finally wash- 
ing and drying the ethereal liquid, and evaporating tlie solvent, 
a much larger amount of the same substance was obtained. This 
material was recrystallised from dilute alcohol, when it separated 
in flat needles of a slightly yellowish colour, melting at 115—116® 
• pried at 110", 
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, substance developed a coumarindike odour on warming, and 
\ solution in concentrated sulphuric acid showed a beautiful blue 
^^orescence. (Found, C = 68-0 ; H = 4'6. requires 

C=68-2; H=4'5 per cent.) 

The above-described substance was thus identified as umbelU- 
ferone methyl ether, the occurrence of which in nature appears 
Iv once previously to have been observed, namely, in the 
° rvophyllaceous plant Eemiaria hirmta, Linne {Monatsh., 1889, 
10^161)- amount obtained in the present instance in a pure 

gtat« was 6' 3 grams, being thus equivalent to 0-028 per cent, of 
the weight of Matricaria flowers employed. 

The aqueous liquid (A) which had been extracted with ether 
vyas next shaken with several successive portions of warm 
amyl alcohol. The combined amyl-alcoholic liquids were concen- 
trated under diminished pressure in three stages, the material 
which separated during this process being in each case collected. 
All of these products were of a syrupy or gelatinous character, and 
formed on drying a varnish-iike mass, which seemed to be incapable 
of crystallising. A portion of the material was therefore heated 
for two hours in dilute alcoholic solution with an amount of 
hydrogen chloride equal to 5 per cent, of the mixture. A resinous 
product was thus deposited, which was separated from the dilute 
alcoholic liquid, and the latter extracted with ether, but practically 
nothing was removed. The acid liqvid was subsequently exactly 
neutralised with sodium carbonate, evaporated to dryness under 
diminished pressure, and the residue extracted with alcohol. From 
the product thus obtained a small amount of an osazone was pre- 
pared, which, in the crude state, melted at about 190°. The above- 
mentioned resinous product was distributed over purified sawdust, 
and the mixture extracted in a Soxhleb apparatus with ether, A 
yellowish substance was thus obtained, which, after separation from 
dilute alcohol, melted and decomposed at 345°, This substance 
possessed all the characters of apigenin, and its identity as such 
was confirmed by analysis. (Found, C = 66‘3; H — 4-2. 
requires 66*7 j H = 3-7 per cent.) 

From these results it may be concluded that apigenin existed in 
the flowers of Matricaria in the form of a glucoside, as well as in 
the free state, although, in distinction frojn the flowers of 
Anthemis nohilis (this vol., p. 1833), the glucoside could not be 
obtained in a crystalline form. 

After removal of the amyl alcohol from the aqueous liquid (.4), 
a portion of the latter, representing 4 kilograms of the alcoholic 
extract, was treated with a slight excess of a solution of basic lead 
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'acetate. A veluminoue precipitate was thue pieauced which ,, 
collected thoroughly washed with water, then suspended m wat«, 
and decomposed by hydrogen sulphide. _ The ffltrate t™® 
sulphide was concentrated under dimmish.^ preaur^ hut tk^ 
gave no precipitate with a solution of gelatin, and only a hro», 
coloration with ferric chloride, thus indicating the ah^nce 
tannin. A portion of the concentrated liquid was teaW »n 
both 6 per cent, hydrochloric acid and aqueous alkah, hut iiothij. 
definite was obtained by this treatment. 

The filtrate from the precipitate produced ^7 
was suhsequenUy treated with hydrogen sulphide for the remon 
of the excess of lead, again filtered, and then concentoW unfc 
diminished pressure. The syrupy liquid so obtained- (1173 gram 
evidently contained a quantity of sugar, since it readily yieMe 
(i-phenylglucosazone, melting at 208°. , , . , „ j ,, 

A portion of the syrupy liquid was acetylated, and from thi 
resulting product a very small amount of a crystalline substance 
was isolated, which, after recrystallisation from a mixture ol 
alcohol and ethyl acetate, separated in colourless needles, me ,aj 
at 284-288° The amount of this substance was too small Ic 
permit of its further examination. The nncrystallisahle portion oi 
L acetylated product was subsequently hydrolysed by heat, 
with dilute sulphuric acid in a current of steam, and the act 
removed by means of baryta. As the liquid so obtained was too 
rotatory, it indicated the sugar to consist, to a predommatic! 
extent, of tevulose. 

Inasmuch as the abovcmeutioned syrupy liquid gave dec, fe 
reactions with the usual alkaloid reagents, a portion of it » 
made alkaline by sodium carbonate, and subsequently extoctel 
with both ether and chloroform, but only traces of mdeiimte, 
amorphous material were removed by these solvents. 

Isolation of Choline^ C^HisOgN. 

A ouantity (480 grams) of the above-mentioned syrupy liq»iJ 
watrepeatdl treated with alcohol until a product was o 
Ich Crsolble in nearly absolute alcohol. To the « 
solution of this product an alcoholic l,ed 

was added, the resulting precipitate being collected, and 
Is completely as possible in hot water. The mercury was t en 
removed from the aqueous liquid by means of hydrogen ™ ^ ^ 

the mixture filtered, and the filtrate, after being nearly neta 1 
with sodium carbonate, evaporated to dryness 
procure. The residue thus obtained was -1,^* 

the solvent evaporate4, and the residual substance 
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iter. aqueous solution, acidified witH sulphuric acid, a 

I lution of phosphotungstic acid was added, the resulting pre- 
oitate being collected, decomposed by aqueous barium hydroxide, 
ri the mixture filtered. After the removal of the excess of 
irium by carbon dioxide, the filtrate was slightly acidified witli 
(?drochloric acid, and evaporated to dryness under diminished 
ressure. This residue was repeatedly treated with absolute 
[cohol until, on the evaporation of the solvent,’ a product was 
btained which dissolved completely in cold absolute alcohol, 
Iprom one half of this solution a platini chloride was prepared, 
i which, after crystallisation from water, melted and decomposed at 
(9550 and amounted to about 0*4 gram. The salt was dried at 
anti analysed, (Found, C = 19*5; H=4*8; Pt=31*5. 

i (Q^2^pNCl)2PtCl4 requires C = 19'5; H=4’5; Pt^31'7 per cent.) 

These results established the presence of choline in Matricaria 
flowers. The amount obtained, in the form of the pure platini- 
chloride, was equivalent to about O' 007 per cent, of the weight of 
flowers employed. No evidence could be obtained of the presence 
of any basic substance other than choline. 

Examination of the Eesin (B). 

The combined fatty and resinous material, which had been 
separated from the aqueous liquid (A) after distillation of the 
oririnal alcoholic extract with steam, was distributed over purified 
sawdust, and the thoroughly dried mixture then extracted 
successively in a large Soxhlet apparatus with various solvents. 
Tlie inaterial from 4 kilograms of the original alcoholic extract 
yielded the following amounts of the respective products, dried 
at 100*^: 

Petroleum (b.p. 36 — 60“) extracted 350‘0 grams. 

Ether !. ^8-0 „ 

Chloroform n 12'5 ,, 

Ethyl acetate 1 , 23*0 ,, 

Alcohol >5 130*0 ,, 

Total 613*5 grams. 

l‘etroIe,um Extract of the Resin. 

This extract, after the removal of the solvent, was heated witli 
an alcoholic solution of potassium hydroxide, the greater part of 
tho alcohol then removed, water added, and the mixture thoroughly 
extracted with ether. On concentrating the ethereal extract, a 
considerable amount of crystalline material separated, which was 
collected, and by the subsequent complete evaporation of the ether 
a further amount of substance was obtained. In order to ascertain 
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whetiier the last-mentioned product contained a fatty alcohol, it, 
was subjected to treatment with phthalic anhydride, but with a 
negative result. The phthalic anhydride having then been re* 
moved from the material, the latter was subsequently dissolved in 
a large volume of alcohol. 

Isolation of Triacontane.y C3 qH^ 2* 

The alcoholic solution' of the substance which had been treated 
with phthalic anhydride, as above described, was concentrated 
and the portions of material which successively separated durinu 
this operation were separately collected. The first three of these 
fractions were oily, but after being distilled under a pressure of 
14 mm. they were fonnd to crystallise. This material was crystal- 
lised several times from ethyl acetate, and proved to be identical 
with that which had separated from the above-mentioned ethereal 
liquid. The substance was finally obtained in colourless, pearly 
leaflets, melting at 63 — 65®, and was identified as triacontane. 
(Found, C = 84'9; H = 14’9. Calc., C = 85*3; H = 14‘7 per cent.) 

The amount of this hydrocarbon obtained in a pure state was 
19 grams, being thus equivalent to about 0T6 per cent, of the 
weight of Matricaria flowers employed. 

Isolation of a Phytosterol^ C27H4gO. 

The more soluble products from the above-mentioned alcoholic 
solution consisted chiefly of a crystalline substance, together with 
some oily material. The solid was separated, crystallised several 
times from petroleum of high boiling point, and finally from dilute 
alcohol. It was thus obtained in colourless leaflets, melting at 
132—134®, which gave the colour reaction of the phytosterols; 

0 0945, on heating at 105°, lost 0’0039 H2O. H20=4T. 
0-0906* gave 0-2797 CO2 and 0'0972 HgO. C = 84-2; H-11-9. 

C27H4g0,Il20 requires H20 = 4*5 per cent. 

^27^46^ requires C — 83-9; H — 11'9 per cent. 

This substance was thus identified as a phytosterol. A portion 
of it was converted into an acetyl derivative, which, after crystal 
lisation from a mixture of alcohol and ethyl acetate, separated in 
glistening leaflets, melting at 122 — 123°. (Found, € = 811; 
H = ll-2. CayH^^O-CO'CHg requires 0=81-3; H = ll-2 per cent.) 

E iraminatioii of the Fatty Acids, 

The alkaline, aqueous liquid resulting from the hydrolysis of 
the petroleum extract of the resin, which had been extracted witli 

* Anhydrous substance, 
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gjjjer for the removal of the unsaponifiable material, was acidified 
jjid again extracted with ether. The fatty acids thus obtained 
^yere converted into their ethyl esters, and the latter distilled in a 
current of steam. A small amount of volatile esters was thus 
obtained, which possessed an agreeable, fruity odour, but when re- 
distilled they passed over indefinitely between 100 ® and 250®, and 
thus consisted of a complex mixture. 

Xhe main portion of the esterified product, which was not 
volatile in steam, was distilled several times under diminished 
pressure, when it finally passed over between 200 ® and 260®/ 
12 mm., and amounted to UO grams. These esters were hydro- 
lysed, and the acids so obtained separated into liquid and solid 
portions by conversion into their lead salts, and treatment of the 
latter with ether. 

fht liquid Acids . — These acids distilled between 200® and 240®/ 
14 mm,, and amounted to 25 grams. They had an iodine value 
of 132'6, and, on analysis, gave C=76‘7; H-1T5. 

Ci 8 H 340 ;j requires C=:76-6; H = 12T per cent. I.V. = 90T. 

» C-77-1; H-1T4 „ „ I.V.-181-4, 

Tlie above results indicate the liquid acids to have consisted of 
a mixture of oleic and Unolic acids in about equal proportions. 

The Solid Acids . — These acids, when distilled under diminished 
pressure, passed over between 230® and 260®/ 15 mm. By frac- 
tional crystallisation, about 1 gram of an acid was obtained, which 
melted at 77 — 78®, and had a neutralisation value of 135‘4. This 
was identified as cerotic acid. (Found, C-79T; H-13'4. 
C 27 HJ 4 O 2 requires C— 79’0; H = i3'2 per cent. N.V. =136-8.) 

The principal portion of solid acid was separated by crystallisa- 
tion into two fractions, which possessed the following characters : 

( 1 ) M. p. 54— 55®. C=75’2;H=m. N.Y. = 213-4. 

(2) M. p. 55— 56®. C=75-5; H = 12'6. N.V. = 207-1. 

requires C = 75'0; H = 12-5 per cent, N.V. = 219*1. 

CisHseOa „ C = 76-l; H = 12-7 „ „ N.V. = 197.5. 

It would thus appear that both of the above fractions consisted 
of mixtures of palmitic and stearic acids, but in somewhat different 
proportions. 

Bther Extract of the Resin. 

This extract of the resin depc^ited a comparatively small amount 
of substance, which was collected, and the ethereal liquid was then 
shaken successively with aqueous ammonium carbonate, sodium 
carbonate, and potassium hydroxide. Both the first- and the last- 
mentioned alkali removed only a small amount of indefinite 
Qiaterial. The sodium carbonate extract, however, on acidification, 
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yielded a further small amount of apigenin, and, on suhsequen^j 
extracting the filtered acid liquid mth ether, a very small ainoui,^ 
of a colourless substance was obtained, which crystallised froju 
dilute alcohol in needles, melting at about 216°. This substaiKj 
appeared to be identical with that obtained in an analogous manng 
from the ethereal extract of the original aqueous liquid (4j 
After the above-described extraction of the ether^l liquid witl 
alkalis, the ether was evaporated. The residue, which consisu^ 
chiefly of amorphous, green material, yielded a further aoull 
amount of umbelliferone methyl ether, melting at 115 — 117“^. 

Isolation of a Phytosterol Glucose. 

The substance deposited from the ether extract of the resin, as 
above noted, together with some material of a similar nature whicli 
had separated from an emulsion formed on extracting the 
previously described fatty acids, was brought into a Soxblet 
apparatus and extracted with absolute alcohol. The product thus 
obtained was then separated twice from dilute pyridine, when it 
formed a nearly colourless, microcrystalline powder, melting and 
decomposing at about 285° : 

0-1051 * gave 0-2795 CJOg and 0-0983 HgO. 0=72*5; H^lOl 

A sitosterol glucoside, C^gHggOg, requires 0 = 72-3; H = 10'2 per 
cent. 

A small portion of the substance was converted into an acetyl 
derivative, which crystallised in colourless leaflets, melting at 
158^160°. 

The greater part of the material was hydrolysed in amyl alcobol 
solution by means of hydrochloric acid (compare T., 1913, 103, 
399). There was thus obtained a reducing sugar and a substance 
crystallising in lustrous leaflets, melting at 132 — 133°, which was 
identified as a phytosterol. (Found, 0=83-7; H = 12'3. C27H4i;0 
requires 0=83*9; H = 11'9 per cent.) 

It is evident from these results that the above-described sub- 
stance was a phytosterol glucoside. 

Chloroformt Ethyl Acetatet and Alcohol Esctracts of the Eestn. 

The chloroform extract was shaken with aqueous alkalis, but 
yielded nothing definite. The ethyl acetate and alcohol extracts, 
when heated with sulphuric acid in aqueous alcohol, gave in each 
case a small amount of apigenin, together with a sugar from which 
an osaxone, melting in the crude state at about 197°, was prepared. 
These two extracts, -before appeared to contain a small amount 
of an apigenin of 


At* Dried at 105'’, 
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Summary, 

The material employed for this investigation consisted of the 
flower-head? of Matricaria Chamomillaf Linne, commonly known as 
Grerman chamomile. 

In addition to a deep blue essential oil, which deposited a very 
ginall amount of umbelliferon© methyl ether, the flowers were found 
to contain the following compounds; ( 1 ) salicylic acid, together 
with, apparently, an octoic acid; (2) apigenin, (3) a 

glucoside of apigenin, which could not be obtained in a crystalline 
state; (4) umbelliferon© methyl ether, CjoHgOg, and a crystalline 
product (m. p. 237 — 239®), which possessed the characters of a 
mixture of umbelliferon© and a dihydroxycoumarin ; (5) choline, 
C 5 H 15 O 2 N; ( 6 ) triacontane, CgjjHggj (7) a phytosterol, C 27 H 46 O; 
( 8 ) a phytosterol glucoside, CggHggOg ; (9) palmitic, stearic, cerotic, 
oleic, and linolic acids, together with an indefinite mixture of 
volatile fatty acids. The flowers contained, furthermore, a 
quantity of sugar, which yielded c^-phenylglucosazoue, melting at 
‘208®. The amount of fatty and resinous material, from which 
some of the above-mentioned substances were obtained, was 
equivalent to 5‘9 per cent, of the weight of flowers employed. 

In comparing the constituents of the flowers of Matricaria 
CkamomiUa (German Chamomile) with those of the flowers of 
A7ithemis nohiUs (Boman or English Chamomile), which have 
recently been investigated by the present authors (this voh, p. 
1829), it may he observed that whilst some of the compounds are 
common to both, there are also considerable differences. 

The Wellcome Cuemical Research Laboraioriks, 

London, E.C. 


CCXIL — Experiments on the Conversion of Certain 
Dibromides of the Type of Ethylene Dihromide 
into the Corresponding Glycols. 

By Ernest Graham Bainbridge. 

It has long been known that ethylene glycol can be obtained from 
its diacetate more readily than from ethylene dibromide. Wurtz 
(Ann. Ghm. 1859, [iii], 55, 400, 433) obtained glycol by 

heating glycol diacetate with alkalis, baryta, or slaked lime. 
Debus (Aiinahrif 1861, 11^, 316) obtained glycol from ethylene 
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dibromide by heating it with potassium acetate, and treating the 
product — which he assumed to be glycol monoaoetate-^in a sealed 
tube at 100®. Kremann (Zeitsch. Elektrochem., 1907, 13 , 307) has 
shown that glycol diacetate can be hydrolysed in dilute alcoholic 
solution by small quantities of alkalis, and Julius Meyer (Zeitsch 
Elektrochem.^ 1907, 13 , 186) by dilute solutions of hydrochloiic 
acid. These experiments, however, were carried out from a physico- 
chemical point of view. Henry {Bull. Acad. toy. Belg.^ 1906, 732) 
claims to have obtained a 90 per cent, yield of glycol by beating 
the diacetate with methyl alcohol containing 1*5 per cent, of 
hydrochloric acid. 

The present author first investigated the formation of glycol 
from glycol diacetate with the object of finding, if possible, a better 
method of preparing glycol than the methods previously used. 
This object was attained, and a very satisfactory yield was obtained 
by boiling with a dilute alcoholic solution of sodium ethoxide ami 
fractionating the product, which is more convenient than the 
previous method of boiling the diacetate with excess of hydrated 
baryta or lime, and distilling off the glycol and water in the 
presence of a relatively large mass of solid substance. 

The success of these preliminary experiments led to an attempt 
to apply the same reaction to the preparation of the higher glycols. 

In order to prepare the diacetates of these higher glycols, the 
usual method of heating the corresponding dibromides with 
acetates of certain metals, such as potassium and silver, waa 
adopted. It was found to be a matter of diflSculty, however, to 
obtain some of these diacetates, partly on account of the costliness 
of the dibromides and partly on account of the inefficiency of the 
methods of preparation. An investigation of the causes of this 
inefficiency showed that it was due to the formation of unsatnrated 
bromides of the type of vinyl bromide. 

Much time was spent in unsuccessful attempts to improve the 
said methods of preparation by the use of various metallic acetates. 

In all, it was possible to obtain the diacetates of four of the 
higher glycols, and these have been investigated. ay-Butylene 
glycol diacetate had to he prepared from the corresponding glycol 
on account of the difficulty of obtaining oy-dibromobutane in 
sufficient quantity. 

For convenience, the matter of this paper has been divided into 
two parts. The first part deals with the attempts to convert the 
dibromides into the aiacetates, whilst the second part concerns the 
hydrolysis of such diacetates as have been obtained. 
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j , — fhe Action of MetdlUc Acetates on Certain Dibromtdes, 

In order to convert a dibronud© of the type of ethylene dibromide 
into the diacetate of its corresponding glycol, it has been usual to 
i^eat the dibromide with potassium or silver acetate in the presence 
of glacial acetic acid. 

Yhe author has found that by this treatment many of these 
dihromides yield unsaturated bromides by the elimination of 
hydrogen bromide, CR^Br-CHRBr — >■ Cl^ICRBr. These un- 
saturated bromides are homologues of vinyl bromide, CH^’.CEBr, 
and are formed in some cases as the sole product, in other cases 
in addition to the diacetate expected. 

It is well known that the elimination of hydrogen bromide in 
this manner takes place with alcoholic potassium hydroxide. 
Solonina (/. Buss. Phys, Chem. Soc., 1898, 30, 826) has shown 
that this can also be brought about by means of sodium phenoxide. 

The tendency to form these unsaturated bromides was found to 
be greater with potassium acetate than with silver acetate. Experi- 
ments were carried out with lead acetate and ethylene dibromide, 
but as the yield of glycol diacetat© was less than that with 
potassium acetate, it was not considered advisable to apply it to 
the homologues of ethylene dibromide, which are more expensive. 
The resulte of the present investigations are briefly as follows : 
Ethylene dibromide, when heated with potassium, silver, and 
lead acetates, gives a nearly quantitative yield of ethylene glycol 
diacetate. Many attempts were made to convert it into vinyl 
brt.mide with these reagents, but without success. 

Trimethylene bromide is also converted quantitatively into tri- 
methylene glycol diacetate. 

In the case of propylene bromide, about two-thirds is converted 
into a-bromo-A‘-propylene, CHMelCHBr, and one-third into 
propylene glycol diacetate, the exact proportions depending on 
experimental conditions. 

woButylene bromide is converted quantitatively into a-bromo-jS- 
!iiethyl-A'*-propylene CMe^ICHBr. 

i/z-Butylene bromide with pota^ium acetate gives ^-bromo-i/f- 

butylene, - With silver acetate, the amount of 

H b’Eg 

this is smaller, but some ^-butylene glycol di acetate is produced. 


Experimental. 

Vinyl Bromide . — Attempts were made to convert ethylene 
bromide into vinyl bromide, but no unsaturated compounds could 
VOL. cv. 7 K 
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be detected in the products even when ethylene bromide was 
heated with potassium acetate in a sealed tube at 200°. ■ 
a-BromoA^-propylene . — Fifty grams of propylene hromide were 
heated in a reflux apparatus (on a sand-bath) with 60 grams of 
fused potassium acetate and 20 grams of glacial acetic acid for 
about five hours. At the end of this time the mass was disbillei 
and the distillate heated with 50 grams of propylene bromide 
60 grams of potassium acetate, and 20 grama of glacial acetic acid 
for four to five hours. The mass was distilled, and the distillate 
fractionated; 27 grams of propylene glycol diacetate were 
obtained, representing a yield of 35 per cent, of the theoretical. 

Ethylene bromide under similar conditions yields 70 to 80 per cent, 
of the theoretical quantity of glycol diacetate. On investigating the 
cause of this small yield, it was found that the lower fractions of 
the distillate contained a heavy oil, insoluble in water, which con- 
tained bromine, and decolorised bromine water. It was isolated 
by precipitating with water, washing, drying, and carefully 
fractionating. After several fractionations a liquid was obtained 
boiling at 58 — 60° An analysis of this fraction proved it to have 
the formula C 3 H 5 Br. From its mode of formation it must 
obviously have the constitution 

CH 8 -CBr:CH 2 (I) or CHj-CHICHBr (II). 

The former boils at 47°, and the latter exists in two forms, namely, 


OH.— C— H 
^ 1 1 

H C— Br 


and 


-C— H 

'U— H 


CH3- 
Br 

B. p. 59'5“. B. p. 62*5“. 

On boiling with dilute sodium hydroxide, the first compound (I) 
would give CH 8 ‘C(OH)!CH 2 , which would change over into acetone. 
The second compound (II) would by a similar process give prop- 
aldehyde. The substance was boiled with dilute sodium hydroxide, 
and the product proved to contain an aldehyde. Of the two 
isomeric forms of (II), the substance was concluded to be the first, 
this agreeing better with the boiling point, and the first being the 
more stable form. 

It appears from these experiments that the action of potassium 
acetate on propylene bromide produces an equilibrium mixture of 
propylene glycol diacetate and a-bromo-A -propylene. 

The exact proportions of these substance depends on expen- 
mental conditions. On heating for two or three days, the propor- 
tion of the diacetate was smaller. In an actual experiment, 28 per 
cent, of the theoretical amount of the diacetate was obtained. 

a-BTomo-^methyl-t^^-'pro'pylene , — In the experiments carried oat 
with wobutylene bromide, no trace of wobutylene glycol diacetate 
could be detected. 
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Qjie hundred grams of wobutylene bromide were heated with 
1^0 grams of potassium acetate and 50 c.c. of glacial acetic acid 
(jn a sand-bath for five hours. The mass was then treated with 
enough water to dissolve the whole of the solid matter. A heavy 
ail sank to the bottom, which was separated and dried. On 
fractionation a liquid was obtained boiling at 91—92°. An 
analysis of this substance indicated the formula C 4 H 7 Br. When 
boiled with dilute sodium hydroxide solution it gave an aldehyde, 
and was therefore concluded to be o-bromo-j3-methyl-A»-propylene, 
tbe boiling point of which is 92°. 

Silver acetate gave the same result as potassium acetate. An 
alteration in the method of isolation was necessary. Instead of 
adding water to the product of heating, it was distilled until all 
the volatile matter had passed over. The distillate was then 
treated with water, and the substance isolated as before. 

^-Bromo-^li-hutylene and ^-Butylene Glycol Diacetaie , — Ninety 
grams of i/^-butylene dibromide were boiled for about eight hours 
with 105 grams of potassium acetate in 50. c.c. of glacial acetic 
acid The product was then treated with water, and the oil 
separated and dried. On fractionation a liquid was obtained, 
which boiled at 91 — 93°. This corresponds with trans-^-hiomo-xl/- 
biitvleoe, which boils at 91°. The crude product weighed 33 
orams, representing a yield of 66 per cent, of the theoretical. A 
little (about 3 grams) ^-butylene glycol diacetate was obtained. 

Silver acetate gave a comparatively good yield of ^-butylene 
idycol diacetate. Fifty grams of i^-butylene dibromide were heated 
wi^h 80 grams of silver acetate and 20 c.c. of glacial acetic acid' 
for four hours, the products distilled off, and heated with another 
50 grams of dibromide, 90 grams of silver acetate, and 30 c.c. of 
glacial acetic acid. The products were again distilled off and care- 
fully fractionated. About 19 grams of jS-bro mo -^-butylene were 
obtained, and about 25 grams of a liquid boiling at 190°. The 
latter was analysed, and an acetyl determination carried out, the 
results of which agreed with the formula AcO*CHMe*CHMe*OAc. 
It was concluded that the liquid was ip-butylene glycol diacetaU, 
which has not previously been described. The yield of this sub- 
stance was 31 per cent, of the theoretical. 


Summary, 

Although only five of the dibromides have been investigated, an 
important feature becomes apparent on classifying them according 
to their behaviour with potassium and silver acetates : 

7 k2 



2296 BAINBRIDGE : EXPERIMENTS ON THE CONVERSION OF CERTAIN 

Ethylene bromide 
and 

Trimethylene bromide 

Propylene „ 

tsoButylene „ 

The second, CHgBr'CHg'CHgBr, contains two bromine atoms 
attached to carbon atoms, which are separated by a CH 2 group, 
and this gives no unsaturated dibromide. 

The last, CMegBr-CH^Br, which contains two bromine atoms 
attached to adjacent carbon atoms, gives no diacetate. 

The third, CHMeBr-CHgBr, gives both the unsaturated com- 
pound and the diacetate. 

In comparing the physical properties of members of the series, 
it frequently happens that the first member is anomalous. In tliis 
case, ethylene bromide, which contains bromine attached to 
adjacent carbon atoms, does not behave like the other members 
possessing this feature. Leaving, therefore, ethylene bromide out 
of consideration, the following suggestions can be put forward, 
namely, that (1) dibromides which have the two bromine atoms 
attached to adjacent carbon atoms are capable of forming un- 
saturated compounds, and (2) that the tendency to form ih 
diacetate decreases as we ascend the series. On the other hand, 
^-butylene bromide, CHMeBr*CHMeBr, gives a mixture of the 
diacetate and the unsaturated compound in about the same pro- 
portions as does propylene bromide. This, however, might be 
accounted for by the symmetry of the molecule of ^-butylene 
bromide. 

Part II. — The Conversion of Diacetates into GlycoU. 

The diacetates of five glycols were investigated. In the case of 
ethylene glycol diacetate and trimethylene glycol diacetate, the 
best yields were obtained by boiling with a dilute alcoholic solution 
of sodium ethoxide and distilling the product. 

07-Butylene glycol diacetate was hydrolysed by this means, but 
not so readily as the previous two diacetateS/ 

In the other two cases, propylene glycol diacetate and ^-butylene 
glycol diacetate, this method was not effective. 

The other hydrolytic agents tried, namely, dilute alcoholic 
sodium hydroxide and acetate, and aqueous sodium hydroxide and 
acetate, were not so effective as sodium ethoxide, and consequently 
were not applied to the higher glycols. 

Although the above method is not general, the following ga^'® 
good results with all the diacetates investigated. The diacetate 
was boiled with an equimolecular quantity of sodium ethoxide m 


-give diacetate but no unsaturated bromide, 

giv^ some unsaturated bromide and some 
diacetate. 

gives unsaturated bromide but no diacetate. 
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alcohol The supernatant liquid was distilled off, and the residue 
saturated with carbon dioxide. The latter was then boiled with 
about two molecular proportions of water, and the mass distilled. 
On fractionation of the distillate, about 70 to 80 per cent, of the 
theoretical quantity of glycol could be obtained. 

Suffici^rit evidence has not yet been obtained to determine the 
exact nature of this reaction, and at present the method can only 
be put forward as a practical method of preparation. 

Ql'iicol Diacetate, — ^This has been worked out in some detail. 
Tlie iollowing hydrolytic agents have been tried : alcoholic sodium 
ethoxide, sodium hydroxide, sodium acetate, and aqueous sodium 
hydroxide and sodium acetate. In some cases different strengths 
of solutions were tried. 

It was found that a dilute alcoholic solution of sodium ethoxide 
is capable of hydrolysing glycol diacetate catalytic ally, forming 
ethyl acetate and glycol, the yield of the latter being 75 to 85 per 
cent, of the theoretical. 

The following equations probably represent the changes which 
take place : 


CH^-O-OO-OH, 
W CHj-O-OO-CH 


CHj-ONa 

CHj-O-CO-CHj 


EtO-CO-CH^. 


This intermediate product has not been isolated, and is probably 
decomposed instantly, as follows: 


CHg-ONa 

CFI,*0-C0*CH„ 


+ EtOH - EtONa + 


CH„-0*C0*0H • 


The remaining acetyl group will, of course, be eliminated in a 
similar manner. 

The effect of larger quantities of sodium ethoxide was also tried. 
The result was the same, and the hydrolysis was effected in less 
time. When alcohol containing small quantities of water was used, 


a smaller yield of glycol was obtained, in some cases the amount 
being as little as 10 per cent, of the theoretical. Alcoholic solu- 
tions of sodium hydroxide were found to give a smaller yield than 
solutions containing an equivalent quantity of sodium ethoxide. 

These last two results can be explained as follows. The solution 
of sodium hydroxide in absolute alcohol or sodium ethoxide in 
alcohol containing water would consist of an equilibrium mixture 
of sodium ethoxide and sodium hydroxide. As the hydrolysis took 
place, the sodium hydroxide would be converted into sodium 
acetate (which, as shown below, produces only a small amount of 
f^ydrolysis), leaving a smaller amount of sodium ethoxide than 
would be present if absolute alcohol and an equivalent quantity 
of sodium ethoxide had been used. Therefore, hydrolysis being 
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due to sodium ethoxide, would take place more slowly, or ia 
same length of time less of the ester would be hydrolysed. 

Equimolecular quantities of sodium hydroxide and gly^o} 
diacetate gave, on warming, a bulky precipitate of sodium acetate 
thus removing half of the acetyl radicle from solution. The rest 
of the acetyl radicle was eliminated, probably catalytically, foj 
about 70 to 80 per cent, wof the theoretical amount of glycol was 
obtained. 

With regard to aqueous hydrolytic agents, it was found that 
glycol diacetat© could be hydrolysed catalytically by means of dilute 
aqueous sodium hydroxide. This would be expected to form 
sodium acetate, and thus stop the reaction unless sodium acetate 
was also capable of acting catalytically in the same manner. This 
point was tested by heating equal quantities of glycol diacetat^ 
with sqlutions containing equivalent small quantities of sodium 
hydroxide and sodium acetate respectively. At the end of a certain 
time the amount of hydrolysis was tested by titrating with hydro- 
chloric acid. This was practically the same in the two cases. 
This method of hydrolysis is not very suitable from a preparatory 
point of view, owing to the volatility of glycol in steam. 

Trimethylene Glycol Diacetate . — This was found to be hydrolysed 
in a similar manner to glycol diacetate by dilute alcoholic sodium 
ethoxide and sodium hydroxide. The best results were obtained 
with the former, the yield being 80 per cent. 

Propylene Glycol Diacetate and ij/Sutylene Glycol Diacetate.— 
With dilute alcoholic sodium ethoxide no hydrolysis took place, 
the diacetate being recovered. 

ay-Butylene Glycol Diacetate . — With dilute alcoholic sodium 
ethoxide a small amount of hydrolysis had taken place, but the 
product was not easy to separate from the unchanged acetate. 
With a molecular proportion of sodium ethoxide, 75 per cent, of 
the theoretical quantity of ay-butylene glycol was obtained. 

Experimental. 

Glycol Diacetate. 

(a) Sodium Ethoxide. — O’l Gram of sodium was dissolved in 
50 c.c. of absolute alcohol (distilled from calcium), and to this 
solution were added 7*3 grams of glycol diacetate. Immediately 
an odour of ethyl acetate was observed. The mixture was heated 
for about six hours on a steam-bath in a reflux apparatus, and 
then the mass was distilled. The lower fractions contained ethyl 
acetate and alcohol. When the temperature reached 80^ the 
thermometer began to rise rapidly, and at 190—200° a viscous 
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[iquid distillod over. On fractionation, the main portion boiled 
at 195®, and proved to be glycol. A small amount of solid residue 
vras left, which consisted of sodium ethoxide and a little sodium 

acetate. 

A second experiment was carried out with the object of esth 
mating the amount of ethyl acetate. 3*154 Grams of the ester 
vere hydrolysed as above. After the hydrolysis had taken place, 
the ethyl acetate and alcohol were distilled over from a steam- 
bath. The distillate was boiled with excess of A/ 10-alcoholic 
potassium hydroxide for two hours, and then titrated with N j IQ- 
hydrochloric apid. The alkali used corresponded with 28*6 c.c. 

4 N-potasaum hydroxide. 3*154 Grams of the ester, if com- 
iletely hydrolysed, would require 33 ‘5 c.c. of 2V^-potassmni 
lydroxide. Therefore the amount of ethyl acetate given off corre- 
ponded with 85*1 per cent, of the theoretical. 

With larger quantities, a similar result was obtained. One 
iiolecular proportion gave 82*1 per cent, of ethyl acetate, and two 
nolecular proportions gave 80 per cent. 

Further experiments were carried out, using alcohol containing 
mall amounts of water. 0*1 Gram of sodium was dissolved in 
)0 c.c. of alcohol, and 0*5 c.c. of water added. 14' 6 Grams of 
ister were added, and the mixture was heated on a steam-bath 
or six hours. On distillation, 4*3 grams of glycol were obtained. 
This represents a yield of 71 per cent, of the theoretical. 

In an experiment with 1 c.c. of water in 50 c.c. of absolute 
ilcohol, 14*6 grams of glycol diacetate gave 0*6 gram of the glycol 
'-10 per cent.). The bulk of the ester was unchanged. 

(b) Alcoholic Sodium Hydroxide . — Experiments were carried 
3ut with sodium hydroxide in the same way as with sodium 
?thoxide, using 0*17 gram of sodium hydroxide. 

With absolute alcohol (50 c.c.), 7*3 grams of glycol diacetate 
gave 2 0 grams of glycol (=64 per cent, of the theoretical). 

With absolute alcohol containing 1 per cent, of water, 14' 6 grams 
of glycol diacetate gave 0*4 gram of glycol (=6 per cent, of the 
theoretical). 

Two experiments were carried out under the same conditions, 
one using sodium hydroxide (0*17 gram) and the other the corre- 
sponding quantity of sodium ethoxide, both in absolute alcohol. 
The latter gave 79 per cent, of glycol, the former 64 per cent. 

(c) AqutouB Sodium Hydroxide. — 14*6 Grams of glycol di- 
acetate were heated for fifteen minutes with 8 grams of sodium 
hydroxide in 50 c.c. of water. At the end of this time all the 
glycol diacetate had disappeared, and the solution was quite clear. 
The mixture was then distilled to dryness, the residue consisting 
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of sodium acetate. On fractionating the distillate, two fractious 
were obtained, one consisting of water (100^ to 110°), and the 
other (above 190°) consisting of glycol; 3*1 grams of the latter 
were obtained, representing a yield of 50 per cent, of the 
theoretical. The former fraction was tested for glycol by the 
following test devised by the author. To a few drops of the 
substance about 1 c.c. of dilute potassium permanganate is added 
and then sulphuric acid is poured down the side of the tesUuhe 
until about 2 c.c. have collected at the bottom; the mixture is 
then shaken. Acetic acid does not decolorise the solution, glycel 
diacetate decolorises it slowly, and glycol decolorises it immediatelv. 

Glycol was found to be present in the first fraction. It appears, 
therefore, that the hydrolysis of glycol diacetate can be effected 
by this means, but a poor yield is obtained, glycol being lost in 
two ways, namely, through its volatility in steam and through 
the difficulty of separation of the last traces of glycol from the 
solid residue. 

With dilute 'sodium hydroxide glycol diacetate was hydrolysed 
completely after heating for some time. Here, as in the last ex- 
periment, a large amount of the glycol was lost in the steam. 

(d) Alcoholic Sodium Acetate. — 7'3 Grams of glycol diacetate 
were heated with 0‘4 gram of sodium acetate in alcoholic solution 
on a steam-bath for eight hours On fractionation, 6*0 grams of 
the diacetate were recovered unchanged. An estimation of the 
ethyl acetate formed showed that 0‘5 gram of the diacetate had 
been hydrolysed. 

(e) Aqueous Sodium Acetate , — In order to test whether sodium 
acetate was capable of hydrolysing glycol diacetate catalytically to 
the same extent as sodium hydroxide, the following experiment 
was carried out. Two quantities of 14*6 grams of glycol diacetate 
were boiled respectively with O' 06 gram-molecule of sodiimi 
hydroxide and 0*05 gram-molecule of sodium acetate in 50 c.c. 
on the same sand-bath. After a time, when the hydrolysis was 
still incomplete, the flasks were allowed to cool. The solutions 
were filtered through moistened filter paper, made up to 250 c.c., 
and titrated with A/ 10-potassium hydroxide. In the experiment 
with sodium hydroxide, 1T2 per cent, of the diacetate had been 
hydrolysed ; in the experiment with sodium acetate, 10 ‘8 per cent. 


Trimethylene Glycol Diacetate. 

O'l Gram of sodium was dissolved in 25 c.c. of alcohol, and the 
resulting solution heated on a steam -bath with 8*0 grams of tri- 
methylene glycol diacetate for twelve hours. On fractionation, 
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3.2 grams of trimethylene glycol were obtained, representing a 
vield of 80 per cent, of the theoretical. ® 

Propylene Glycol Biacetate, 

01 Gram of sodium was dissolved in 25 c.c. of absolute alcohol, 
and the solution heated on a steam-bath with 8 0 grams of 
propylene glycol diacetate .for twelve hours. On distillation, the 
product ( 6'0 grams) consisted largely of unchanged diacetate, boil- 
ing at As the boiling point of propylene glycol is only 

3 c higher than this, it is possible that the product contained a 
little of the glycol. It was, however, a mobile liquid, and com- 
pletely miscible with ether. Propylene glycol is very viscous, and 
is insoluble in ether. 

ayButylene Glycol Diacetate. 

O'l Gram of sodium was dissolved in 25 c.c. of absolute alcoliol, 
and the solution boiled on a ^team-bath with 8 7 grams of 
ay-butylene glycol diacetate for eight hours. On distillation, a 
product (5 grams) was obtained, boiling at which was in- 

soluble in water and completely soluble in ether. It was con- 
cluded to be the unchanged diacetate. An experiment on a larger 
scale, using one molecular proportion of sodium ethoxide, gave 
60 per cent, of the theoretical amount of ay-butylene glycol. 

^-Butylene Glycol Biacetate. 

01 Gram of sodium was dissolved in 25 c.c. of absolute alcohol, 
and the solution boiled with 8*7 grams of j/^-hutylene glycol 
diacetate for eight hours. The product consisted of unchanged 
(liacetate, boiling at 188 — 190°. It was soluble in ether and in- 
soluble in water. 

The general method of preparing glycols mentioned on p. 2296 
was carried out as follows. 1‘15 Grams of sodium were dissolved 
m 25 c.c. of absolute alcohol 'containing about 1 per cent, of 
water, the ester was added, and the mixture was heated for about 
an hour on a steam-bath in a reflux apparatus. The supernatant 
liquid was evaporated, and the residue was boiled for about fifteen 
minutes with 2'3 c.c, of water, and then saturated with carbon 
dioxide to remove any excess of alkali. The mass was then dis- 
tilled, and the distillate fractionated. The yield varied from 60 
fo 85 per cent, of the theoretical. 

Ethylene glycol diacetate gave 86 per cent. 

Propylene „ „ 76 „ 

Trimethylene „ „ 63 „ 

ay-Butylene „ „ 60 „ 


VOL. CV. 
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On classifying the diacetates invwtdgatedl, it will be seen that 
they fall into two distinct classes, according to their behaviour 
with alcoholic sodium ethoxide: (1) those which are hydrolysed 
by this means, namely, ethylene glycol diacetate, trimethyleue 
glycol diacetate, and ay-butylen© glycol diacetate; and (2) those 
which are not hydrol^ed, namely, ^-butylene glycol diacetate and 
propylene glycol diacetate. It will be noticed that class 2 (except 
the first) have their acetoxyl groups attached to adjacent carbon 
atoms, whilst class 1 have them attached to carbon atoms which 
are not adjacent. 

In conclusion, the author desires to acknowledge his indebted- 
ness to the Research Fund Committee of the Chemical Society foi 
a grant which has partly covered the expenses of this research 
and also to thank Prof. A, Lapworth and Mr. E. Hope for theii 
advice and encouragement. 

Morlet Research Laboratories, 

The University, Manchester. 
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Organic Chemistry. 


Observations on the Acetylene Dichlorides. G. CHAvAwtn, 
^Bdl Soc. chim, Bdg , 1914 28 234^240).-ThG formula assigned 
to the isjmeric acebylene dichlondes [s-dichloroathyleaesl in a Drevinns 
paper (A, 1912, i, ^330) on the basis of the rate at which they react 
with alcoholic potassiam hydroxide, are found to require traosposition 
The isomeride boiling at 60-25° is the cis-form, whilst the more reactive 
isomeride boiling at 48-36° is the im/is-form. The equilibrium 
mixture contains 80% of the former and 20% of the latter. 

If the s-dichlorodibromoothane, which is obb lined from either of the 
isomerides on the addition of bromine, is acted oa by zinc in presence 
of alcohol, the bromine is removed and an equilibrium mixture of the 
tffo acetylene dichlorides is obtained. If the dichlorodibromoebhana 
isadJed slowly to the mixture of zinc and alcohol, the equilibrium 
mixture is obtained in almost theoretical yield. An explanation of the 
fot-mation of the two isomerides in this r.atio has nob yet been 
found. 


Experiments have also been made to determine the rate of addition 
of bromine by the two isomeric forms. Small quantities of bromine* 
were dissolved in the pure liquids, and the rate of disappearance of the 
bromine on exposure to the light from a Nernst lamp was measured at 
about 12° The reaction proceeds in accordance with the equation for 
a uiiimolecular change, although the coefficient increases somewhat 
during the initial stages of the reaction. The results show that the 
reaction velocity U about twice as great for the imns-form as for the 
ch-form of the dichloride. Experiments with the equilibrium mixture - 
gare an intermediate value for the velocity coefficient. H. M. D. 


The Presence of an Alcohol and an Acid, each having Cgg, 
in the Wax from Tachardia lacca. Albert Gascard (Compt. 

1914, 159, 258 — 260). — Lac gum on extraction with boiling 
alcohol loses all its resin and the greater part of its wax. The residue 
consists of fragments of wood and insect remains, and on extraction 
with boiling benzene yields a further small amount of wax, which on 
purification is shown to be an esier^ m. p. 94° This on saponification 
with boiling potassium hydroxide yields an alcohol and an acid, the 
latter being separated by means of its calcium salt. The alcohol 
crystallises in lozenge-shaped plates, m, p. 88°, and is shown to be 
^otriacontanol {laccerol), Cj^Hqs'OH. It yields the corresponding 
<^oinacontanyl iodidt^ ^S 2 ^ 65 lj P* reduction dotri- 

acontane, m. p. 70*5° The acid obtained by the saponification is 
>^otTmcontanQic (lacarmo) acid^ m. p. 95—96°, giving an ethyl ester, 
p. 76°, which on reduction yields dotriacontanoJ. W. G. 

Preparation of Esters and Ethers of Bthylidene Glycol and 
Vinyl Alcohol. Chemische Eabrik Ghiesheim-Elektron (D.R.-P. 
-71381). — Inpresence of mercuric salts such as the sulphate or phosphate, 

VOL. evil. i. 
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* compounds containing hydroxyl or cArboxyl groups absorb acetylen 
^tb great rapidity, the reaction being often facilitated by the addition 
of fimall proportions of catalysts such as mineral acids, acid salts, 
Thus, acetic acid and acetylene yield ethylidene diacetate, ’ 

2CH3*COjH + CgHg = CBj-CHiCOg-CHg^j. 

In other instances 1 mol, of the carboxylic or hydroxy lie compound 
reacts with 1 mol. of acetylene* for instance, CCL’CO«H + C R 
CClj'COj'CHICH^ and CH2CI-CH(0H)-CH2-0H + 0502= * *' 


CHjCI 




T. H. p, 


Phytochemical Formation of Ethyl Mercaptan. 0. Neubeeg 
and F. F. Noun (Ber,, 19U, 47, 2264— 2271).— It is suggested that 
the tbiocarbimides and organic sulphides found in plants have their 
origin in the mercaptans. The last-named substances are not easily 
formed from the conesponding alcohols, but as the latter are possibly 
produced through the aldehydes in fermentation processes the 
possibility of the aldehydes as an important stage in the formation of 
mercaptans has been considered. The accompanyiug experimental 
evidence is in favour of this view. 

As the unstable uni molecular thioaldehydes and the very sparingly 
soluble trimolecular compounds were unsuited to examination, thialdine 

which should be able to undergo fission into 

ethyl mercaptan and aldehyde-ammonia, was used. If an alcoholic 
solution of this substance is added to a solution of sucrose which is in 
a state of fermentation, the odour of mercaptan is soon evident. The 
mercaptan was separated from the accompanying carbon dioxide by bub- 
bling the evolved gas through a series of flasks containing a solution of 
mercuric cyanide ; by treating the precipitate of mercuric mercaptide 
with hydrochloric acid and warming, the mercaptan was obtained in a 
purer condition and was immediately converted into the lead salt in 
which form its identity was established. From 20 grams of thialdine, 
T3 of the lead salt was finally obtained. 

Only living yeast is able to reduce thialdine in this way in the 
presence of sugar, and the process presumably is analogous to the 
production of alcohol from an aldehyde. X). F. T. 


Preparation of Acetic Anhydride. AKiiEN-GESELLScHAFr fub 
Amilin-Fabbikation (D.R.-P. 273101}.— The preparation of acetic an- 
hydride by passing chlorine into a mixture of an acetate with sulphur 
necessitates the use of very low temperatures obtainable only with the 
help of a refrigerating machine. This disadvantage is obviated by 
replacing the sulphur by sulphur mono- or di- chloride or a mixture of 
the two, the reactions, which take place at about 20% and give 
good yields of the anhydride, being represented by the equations: 
leCHg-COaNa -h SgCl^ + SCl^ = 12NaCl + + SAcfi and 

flCHj-COgNa + SClg + 2CI2 = 6NaCl + Na^SO^ + 4 Ac^O. T. H. P. 

Preparation of Cellulose Esters of Patty Acids. Chemischb 
Fabbik voh Heyden A.-G. (D.R.-P. 273029). — Aliphatic esters of cellu- 
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l^e orita tr^formation products are obtained by treatment of the 
dried cellutee materiel with anhydrides of f^tty acids in presence of 

ehloridea of sulphuric acid without heating or at the ordinarv 
temperature. rj, ^ 

Phosphates , of . a^-Distearin. R. R, Rbnshaw aod R R 
Stevjsns (/. Amer. Chem. Soc., 1914, 36, 1770-1772).^Griin‘ftnH 
Kade (A., 1913, i, 158) have described certain distearin phosphates 
obtained by the action of phosphoric oxide on distearin. Similar ex- 
periments have been carried out by the authors, who have conarmed 
the work on the primary orthophosphate, and have isolated a sodium 

salt of stearin pyrophosphate, 

. CH^-O'PO.Na^^^ 

the corresponding silver, banum, and calcium salts were prepared. 

E.' G. 

Catalytio Reduction of Oleic Acid and Cottonseed Oil by 
means of Hydrogen in Presence of Finely Divided Nickel 
T. W. A. Shaw {/. Soc, Chem. 1914, 33, 771— 774),— The drst 
series of experiments deals with the reduction of oleic acid vapour. 
An apparatus is described in which the vapour of oleic acid is carried 
by a current of purified hydrogen under diminished pressure into a 
cylinder, heated at about 300°, containing broken pumice impregnated 
with about 13—14% of nickel (reduced from the oxide by hydrogen at 
about 300°). The extent of the reduction is determined by estimating 
the iodine number of the product by the Wys-Hiibl method. Under 
100, 150, and 200_ mm. pressure, 5, 15, and 20% respectively of the 
oleic acid vapour is reduced j these values are practically unchanged 
when the products are again passed through the apparatus. 

The results indicate a state of equilibrium in the gaseous phase 
between hydrogen, oleic acid, and stearic acid j however, when stearic 
acid vapour and hydrogen are passed through the apparatus, the iodine 
number of the product is zero. 

Id a second series of experiments in the same apparatus, liquid oleic 
acid is kept in contact with the catalyst at about 275° for different 
periods of time, the pressure of the hydrogen being maintained at 
1 atmoe. ■ about 45% of the acid is reduced after nine hours. 

A third series of experiments deals with the reduction of liquid oleio 
acid under very great pressures. An apparatus is described in which 
oleic acid is sprayed, by means of a specially designed feed-valve and 
glass sprinkler (not a soldered brass rose, because the acid dissolves 
from this some constituent which poisons the catalyst), over the 
catalyst in an atmosphere of hydrogen at a definite temperature and 
pressure, the rate of flow being about 40 c.c. per hour. At a tempera- 
ture of 250°, the amount of oleic acid reduced is 4, 20, and 35% under 
pressures 5, 25, and 50 atmos. respectively. 

A few experiments performed with cottonseed oil show that at 200°, 
and under pressures of 25 and 50 atnios., more than 50% of the 
glyceride is reduced and a hard product, m. p. about 50°, is obtained. 

C. S. 


4 2 



i. 1048 


ABSTKACTS OF CHEMICAL PAPERS. 


Preparation of Glycerol Halogenhydrins and Esters of 
Polyhydroxyaliphatic Acids. Adolf GatN (D.R.rP. 272337).-_ 
When castor oil or oxidised linseed oil, etc., is treated directly or {q 
solution under pressure with the calculated proportion or an excess ol 
hydrogen haloid, either as gas or dissolved in alcohol, the principal 
reactions taking place are as follows: (1) the triglyceride is converted 
by the hydrogen haloid into ricinoleic acid and its chlorofaydrin ester 
the latter then undergoing decomposition into chlorohydrin and free 
acid; (2) 20H‘Ci7H82*C02H-H20 = 0H‘CiyH32-C0-0'Ci^H,2«C(hH 
and SOH-Cj^Hgg-COgH - 2H20 = 

0H-C,7H32’C0-0-Cj7H82;CQ;0‘C,,H32-C02H; 
(3) the di' and tri -ricinoleic acids undergo esterification by the alcohol 
present. The principal constituents of the resultant product are the 
mono- and di-chlorohydrins of glycerol and esters of polyricinoleic acids 
but small proportions of glycerol and free di- and tri- ricinoleic acids 
are also present. _ T, H. P. 

Optical Decomposition of the Irido trioxalates. M, DELtpisE 
{CompU rend.^ 1914, 159, 239 — 241). — The author has prepared 
optically active iridotrioxalates of the type M3lr(C20^)3, by preparing 
the strychnine salts from the racemic potassium salt, and separating 
these into the dextro- and laevo-components by fractional precipitation. 
The potassium salt was prepared by the action of a solution of potass- 
ium oxalate on potassium iridi- or irido-chlorides or potassium iridodi- 
chlorodioxalate in an autoclave at 130° for eight hours. This salt after 
crystallisation was fractionally precipitated by strychnine sulphate, 
giving the two crystalline strychnine salts, differently hydrated, which 
in the anhydrous state, (C!2iH22N202)3, Hglr(020^)g, had [a]i,-i-ll-8'^ 
and -56'4° respectively. These on decomposition with potassium 
hydroxide in aqueous solution gave the d- and ^ potassium salts, 
K3lr{C204)g,2H20, [ajoi 82°, and with barium hydroxide the d- and h 
barium salts, Ba3[Ir(C204)3]2,16H20, [a]i,±62‘5° The silver salts pre- 
pared from these active salts by double decomposition could only be 
obtained in the form of amorphous, granular masses. The active salts in 
solution at 100° show a slow diminution of a few hundredths of a degree 
per hour in their optical activity. The cf-potassium iridotri oxalate 
shows an anomalous rotatory dispersion and a circular dichroism. The 
maximum rotation is in the blue portion of the spectrum, and it 
disappears in the violet. W. G, 

Pyrogenic Formation of Carbon Suboxide from y-Lactones. 
Erwin Ott {Btr.y 1914, 47, 2388 — 2393). — When diacetyltartaric 
anhydride and acetoxy maleic anhydride are heated, they readily suffer 
decomposition into acetic acid and carbon suboxide. It is assumed 
that aeetylenedicarboxylic anhydride is an intermediate product, for an 
appreciable quantity of carbon suboxide is only obtained from those 
acetylated 1 : 2'dicarboxylic anhydrides that, by losing acetic acid, can 
produce the acetylenic anhydride. Diacetoxymaleic anhydride, ^ 
example, yields acetic acid and keten, and only about 2% of carbon 
suboxide. Keten is also a product of the decomposition of triacetin, 
but not of all acetyl derivatives. The one feature common to these 
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compotinds is the tendency to the elimination of acetic acid. The 
decomposition of acetylenedicarboxylio anhydride is accompanied by 
the production of carbon monoxide, which is often formed when 
1 ; 2'dicarboxyUc acid derivatives, ethyl oxalate, for example, are 
heated. Assuming that the carbon suboxide is first set free in the 
form of /3-oxypropiololactone, the decomposition of diacetyltartaric 
aQfaydride may be represented by the scheme, 

AcO-CH‘CO^ ^ C*CO^ 


^cO’OH'OO 


2MeC02H + iii ^0 


c-co 


c*o 

CO+ 111 I - 

c-co 


- co:c:co. 


Diacetyltartaric anhydride may be obtained in quantitative yield 
from acetic anhydride, tartaric acid and sulphuric acid (Wohl and 
Osterlin, A., 1901, i, 365), and is a very suitable material for the 
preparation of carbon suboxide. For this purpose, it is quickly 
distilled under reduced pressure from a long-necked flask in a bath at 
180—185°, over a glowing platinum spiral which is so adjusted that 
decomposition of the vapours is complete, In order to estimate the 
yields, the flask was connected with a receiver cooled to -80°, and a 
vessel containing aniline. The amount of acetic acid condensed repre- 
sented a yield of 87% and the malonanilide which collected in the 
second receiver corresponded with a 42 '5% yield of carbon suboxide. 

Acetoxy maleic anhydride {ibid.) sublimes in a vacuum at 65° and 
forms compact crusts, m. p. 91°. It decomposed at 140 — 150° and 
gave a 73% yield of acetic acid, 37% of malonanilide, 69'4% of carbon 
monoxide, and 31% of carbon dioxide. Diacetoxymaleic anhydride 
{Fenton, T., 1896, 69, 551) decomposed at 160 — 170°, and gave acetic 
acid 73%, carbon suboxide 2%, keten, weighed as acetanilide, 10%, 
carbon monoxide 91*5%, and carbon dioxide 70%, Tiiacetin was 
similarly treated at 155^^, and gave acetic acid, acraldehyde and keten 
(26%). J. C. W. 


Preparation of Cupric Oholate. Knoll (fe Co. (D.R.-P. 273317) ~ 
The interaction of solutions of a cupric salt and of sodium cholate in 
presence of methyl or ethyl alcohol yield cw;?ric cholate, Cla(C 2 ^H 3 g 05 ) 2 , 
which exerts a bactericidal action ; it dissolves in 100 parts of 
castor oil. T. H. P. 


Tetra-acetylmucyl Chloride and Azoimide. Decomposition of 
the Latter by Heat. Otto Diels and Feitz LSflund {B&r., 1914, 
47, 2351 — 2355). — The authors have attempted the ring condensation 
of tetra-acetylmucic acid derivatives, but without success. The 
elimination of chlorine from the acid chloride was without result, and 
the action of heat on the azoimide seemed to follow an unusual course, 
for the nitrogen compound which was obtained was very stable. 

Tetra-acetylmucic acid was shaken with phosphorus pentachloride 
and acetyl chloride for an hour or so, when the chloride^ 
separated quantitatively in small, silky needles, m. p. 179 — 180° (com- 
pare Jacoby, Diss.^ Berlin, 1907). The kydrazidtf Ci4H220joN^, was 
prepared by adding the powdered chloride in small quantities to a 50% 
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solution of hydrazine hydrAte, with tigorous stirring, and formed a 
very sparingly soluble, white powder, ' This was cdnverted into utra^ 
a^tylrnucylazoimide^ by the action of nitrous fumes. 

The bistriazo-compound was also prepared by mixing an acetone 
solution of the chloride with a solution of sodium azoimide in dilute 
acetone. It forms long prisms which decompose at above 108° then 
re-solidify, and melt again at 139°. It was gradually heated to 110° in 
ethyl malonate, whereby two molecular proportions of nitrogen were 
evolved and a clear solution remained, from which, on cooling, the 
eompwnd, Oj^HigOioNo, separated in large prisms, m, p. 139° 

J. C. W. 


Oxalooitrolactone and its Transformation into Tricarballylic 
Acid. H. Oault {Compt. 1914, 159, 256 — 258. Compare this 
vol., i, 384, 484).— Oxalocitrolactone on heating with water or hydro- 
chloric acid in sealed tubes at 180°, yields tricarballylic acid and a large 
amount of resinous substances. On heating with alcohol in an autoclave 
at 180-200°, it yields ethyl oxalate (3%), ethyl trioarballylate (30%), 
and ethyl propanetetracarboxylate (60%). The two latter esters on 
hydrolysis with acid give a quantitative yield of tricarballylic acid. 
Under the influence of hydrolysing agents the ketolactonic ring of 
oxaloeitrolactone is opened or not, according as the hydrolysis is 
effected at a high (180—200°) or a medium temperature (100—120°). 


Preparation of Acraldebyde. Epgab J. Witzemann (/. Amer. 
Chm. Soc., 1914, 36, 1766— 1770).— Wohl and Mylo (A., 1912, i, 
677) have described a method for preparing acraldebyde from glycerol 
in which anhydrous magnesium sulphate is used as catalyst. This 
method is very satisfactory, but involves the use of special expeusivo 
apparatus. A modification is now described in which the apparatus is 
so simplified as to be capable of construction from ordinary stork 
materials. The modified method does not give quite such large yields 
of pure acraldebyde as were obtained by Wohl and Mylo, but it is 
much more readily available for ordinary use. E. G. 


Syntheses by means of Organ ometallic Derivatives of 
Zinc: Aldehydes. E. E. Blaise (Bull. Soc. chim.,^ 1914, [iv], 15, 

666).— Lactic acid and a-hydroxyisobutyrie acid when warmed 

with an excess of a mixture of formic acid and acetic anhydride yield 
the corresponding formic esters, which, like their acid chloride?, con- 
dense with zinc propyl iodide to give methylpropyl- and dimethyl- 
propyl'cvcfoacetals, which on hydrolysis give butaldehyde. Lacticacid 
gives ti-formoxy propionic aetd^ CHO'O'CHMe'CO^H, m. p. 78 , h. p. 
120 — 121°/13 mm.j which yields an acid chloride, b. p. 59°/19 mm., 
and an anilide, long needles, m. p. 182°. The acid chloride condeoses 
nmijr nrk ^inc propyl iodide to give hmethyH-propykycmce 
I ® I (annexed formula), b. p. 82°/ 17 mm. . i .• 

0 0 a-Hydroxywobutyric acid yields a-forfnoxyi&obuty^^^ 

\ / acid, CHO'O-CMej^CO^H, needles, m. p. 64-65° b. 
'ViCTp- 125 — 126°/15 mm,, giving an acid chloride, a den.^e 
with a very disagreeable odour, b. p. 53—5471^ 
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snd an amide, prismatie needles, m, p, 100—101°. The acid chloride 
ffith zinc ^ propyl -iodide yields 1 ; '^-dimUhyU-propyhydoacttal 
^ -CO formula), b, p. 847*20 mm. 

V Both these (^c2oaceta1s are readily hydrolysed on boiline 
0 y with aqueous oialic^ acid, giving butiildehyde, b. p, 
\ / -73^747, 'and the original hydroxy-acid. Both of the 

CHPr f^rmoxy-acids are rapidly saponified on exposure to air. 

w. g/ 


Syntheses by means of Mixed OrganometaHic Derivatives 
of Zinc. a-Monochloroketones. E. E. Blaise {Bull Soc. c4m. 
1914, [iv], 15 , 666—673. Compare preceding abstract).— By the 
following series of reactions the author has prepared a number of 
a-ohloro-ketones. An a-chloro-acid chloride was condensed with a 
suitable a-hydroxy-acid, either lactic acid or a-bydroxyi8obiityric acid, 
and the resulting ester acid converted into its acid chloride. This 
acid chloride was then treated with the necessary zinc alkyl iodide, 
giving a chloro-c^c?oacetal, which on hydrolysis gave the required 
ochloro-ketone. 

The required a-chloro-acid chlorides were prepared by chlorinating 
the corresponding alkylraalonic acids in solution in carbon tetra- 
chloride by a current of dry chlorine, decomposing the chloroalkyl- 
raalonic acid by heat and treating the resulting a-chloro-acid with 
thionyl chloride. Thus ethyl malooic acid yields a-chloroeth^lmolonxc 
acid, needles, m. p. 106 — 107°, which is decomposed on heating at 
140°, yielding a.-chlorohidyrio acid^ b. p. 109*57^24 mm., giving the 
corresponding acid chlw'ide, b. p. 62 — mm. and 51—52741 mm. 

On condensing lactic acid with a-cblorobutyryl chloride in the pre- 
sence of diethylaniline, a-ehloroaceioxypropionic acid, 
CHgCl-CO-O-OHMe-COgH, 

is obtained, m. p. 76°, b. p. 160 — 162°/15 mm,, giving an acid chloride, 
b. p. 94711 mm., and an anilide, white needles, m. p. 95 — 967 
Similarly prepared are a-chhroaGetoxyhohutyric acid, 
CHgCl-COO-CMeg-COaH, 

m. p. 75°, its acid chloride, a viscous liquid, b. p. 97712 mm., and its 
anilide, long needles, m. p. 127'5°j a-cklorohutyroxyisobutyric acid, 
CHEtCl’CO'O’CMeg’COgH, slender needles, m. p. 61 — 62“, its acid 
chloride, b. p. 106711 mm., and its anilide, m. p. 65—667 
a-Chloroacetoxypropionyl chloride gives with zinc ethyl iodide the 

CHMe-0^ 

cycloac«te?, Q]]>CEt*OH2CI, b. p. 106°/ 12 mm., which on hydro- 

lysis yielded chloromethyl ethyl ketone, b. p. 67 — 68°. 
a-Chloroaeetoxy?*sobutyryl chloride yields with zinc propyl iodide the 
I CMo,*0^ 

cycloac«fc»^, Q]>CPr*OHgCl, b. p. 110-5710 mm., which gives 

iMoromethyl propyl ketone, b. p. 154 — 156°/760 mm. or 58— 59717 mm., 
yielding a semicarhazone, m. p, 157°. Together with the above cyclo- 

acetal a second c^doacetal, b. p. 91*5711 mm., is 

obtained, which on hydrolysis yields chloroacetaldehyde. 
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o-Oblorobutyroxy-wobutyryl chloride yields with zinc etfiyl iodide the 
Qydoactial, ^ Q^CEt’CHCIEt. b, p. 118'5°/12 mm., which oq 
hydrolysis gives ethyl a-chloro-Ti-jyropyl hetonef b. p. 63‘5717 mm. 

W. a 

Properties, Structure, and Derivatives of the Dimeric 
Diacetyl. Otto Diels, W. M, Blanchard, and H. von dee Hsydejj 
(JJfir., 1914, 47 , 2355—2365). — As an intermediate product in the 
condensation of diacetyl, Fechmann isolated a colourless oil which was 
found to be a dimeride of diacetyl, and to yield a trihydrazone. On 

nxf account of the latter fact, Pechmann and Wedekind 

CMe(OH)-COMe ^ 

formula I, It would be straDge for an unsymmetri- 
cal product to arise from diacetyl by simple means, 
and such a compound as the above (formula 1) 
should be unstable and intensely coloured. The 
authors now bring forward evidence in favour of 
Pecbmann’s alternative formula 11. 

In the first place, they find that the compound 
may be obtained as a colourless solid, but that it 
develops a yellow colour on melting or distilling, 
and in many solvents. It seems probable, therefore, that, althoogb 
the colourless compound can scarcely contain adjacent carbonyl groups, 
it can readily pass into such a state. The formation of a triphenyl- 
hydrazone, a quinoxaline and disemicarbazone, does not really help to 
decide on the true formula, but it is hoped that two oxygeu-free 
compounds, obtained by the action of hydrazine under different 
conditions, may throw some light on the question. Many fruitless 
attempts were also made to determine the presence and number of 
hydroxyl groups in the aldol, but it was at last discovered that carh- 
ethoxycarbimide (A., 1906, i, 237 ; 1908, i, 613) forms a mono* and a 
di-derivative. This agrees with the cyclic formula, which is further 
supported by refractometric evidence, and more readily explains the 
formation of ^-xyloquinone by the action of 33% potassium hydroxide 
on the aldol. 

For the preparation of the dimeric diacetyl, A- potassium hydroxide 
was allowed to drop into an ice-cold, aqueous solution of the diketone, 
when the brilliant yellow colour faded. The product was faintly 
acidified and submitted to prolonged extraction with ether. The 
residue from the dried extract was then heated at 80° under reduced 
pressure to remove diacetyl, and finally distilled in a high vacuum, a 
fraction with b. p. 95 — 102°/0’2 mm. being collected. This was left 
over phosphoric oxide in the cold, when, especially after inoculation, it 
solidified to a hard mass which was freed from traces of oil by 
hydraulic pressure. After crystallisation from a mixture of ether and 
light petroleum, it was obtained in large, well-developed, glistening, 
colourless, hard crystals. The m. p. varied from 44—46° for slow 
beating to about 58° for quick heating. The refraction of the super- 
cooled substance was measured for the red hydrogen line at 29’o, 


CHg'CO'COMe 

(I.) 

CMe‘OH 

HjCf^lCO 

CMe'OH 

(II.) 
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being M5597, and the observed molecular refraction 40-20 
agreed with the theoretical value, 39-94, based on Clarke’s fivure’ 
27’78, for cyc/ohexanedione (T., 1912, 101, 1804). ® ’ 

The monocarbethoxt/carbimide derivative, gradually 

separates when cold, ethereal solutions of the components are mixed^ 
It forms white, velvety needles, m, p. 109®. When the undiluted 
reagents are mixed, much heat is developed, and a mixture of mono- 
ftod di-derivatives is formed. ^ On cooling the ethereal solution, the 
moncnlerivative separates, leaving the dioarbetkoxycarhimide compound 
in the mother liquor. The latter forms coarse, fibrous crystals m n 
150®. ’ * 


When an aqueous solution of the aldol is mixed with a solution of 
hydrazine hydrate in the cold and the water is subsequently distilled 
under reduced pressure, a syrup is formed, which deposits from methyl 
alcohol the colourless hydrazone^ in stout crystals, m. p. 

161—163®. By adding hydrazine hydrate, drop by drop, to the pure 
aldol, however, a yellow liquid is obtained which solidifies when acidified 
by 50% acetic acid and cooled in ice. This hydrazone, forms 

brilliant golden-yellow prisms, m. p. 185®, which crystallise in an 
almost colourless form from very dilute alcohol, but reerystallise from 
pure alcohol with the original colour. A mixture of the colourless 
hydrazone with potassium hydroxide and platinised alumina was heated 
until reaction set in and then distilled, when the base, CgH.nNg, was 
collected as a yellow oil, b. p. 220—230®, 132°/11 mm.; it formed 
a methiodide, CgHjjNgl, in large, yellow crystals, m, p, 152° 

The disemiearbazons of the aldol, was obtained by 

mixing concentrated aqueous solutions of the aldol and the hydro- 
chloride, in colourless, slender needles, m, p. 225® (decomp.). Similarly, 
on mixing aqueous solutions of the aldol and o-phenylenediamino, the 
(^uinoxaline (?), Ci 4 H^g 02 N 2 , separated in glistening, yellow needled, 
m. p. 112—113®. The semicarbazone of the latter, forms 

well 'developed, almost colourless plates, m. p. 185®, J. 0. W, 


Pfobleme of Celluloid Chemistry and the Necessity of 
Colloido-Chemical Views in the Industry. H. Schwarz {KoU. 
Chem. Beihefte, 1914, 6, 90 — 126), — The possible application of the 
theories associated with the chemistry of colloids to the problems of 
the celluloid industry is discussed with special reference to the factors 
which influence the stability of the substance. In particular, the 
author deals with the relationship between the stability of celluloid 
and the stability of the nitrocellulose employed in its production. As 
a means of determining the presence of small quantities of unstable 
BubstanceB in nitro-cellulose, the “heat-test” is adversely criticised. 

The fact that traces of free acid are responsible for the instability of 
celluloid would seem to bo well established, and the methods employed 
iQ practice for the neutralisation of the free acid are discussed. It is 
shown that colloidal ant-acids are particularly efficient in this connex- 
ion, and that the activity of these increases with the quantity present, 
tjelluioid itself is regarded as a colloidal mixture of nitrocellulose and 
camphor. H. M. D. 
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Preparation of Complex Compounds of Bivalent Platiuutn 
li, Tschugaev {C<mpt. rend ., 1914, 159, 188-^189),— By the use of 
tripropylamine platinocbloride, obtained by the doable decomposition 
of tri propylamine hydrochloride and ammoniam platinocbloride, the 
author has been able to use organic solvents for the preparation of 
complex: platinum compounds. Thus, this platinocbloride reacts with 
methylcarbylamine in chloroform solution to give the compound, 
[Pt(CH3*NC)JPtCl4 

(compare Tschugaev and Teearu, this vol., i, 392). With hydrazine 
in the same solvent, it yields the compound^ [Pt(N 3 H^)^]C] 2 . Tripropyl, 
amine platinocbloride can also be used for the preparation of p latino- 
chlorides from aromatic phosphines, arsines and stibines, which are 
quite insoluble in water. W. G. 

Preparation of a Stable, Solid Compound of Hydrogen Per- 
oxide and Hexamethylenetetramine. Diamalt Aktikn-Geseh- 
SCHAFT (Austrian Patent 63538). — This compound, which is obtained by 
dissolving hexamethylenetetramine, with cooling, in hydrogen peroxide 
solution and precipitation by means of an organic solvent, is moderately 
stable and possesses antiseptic properties. Its stability is enhanced by 
the addition of : (1) an anhydride, such as that of lactic or glycol lie acid 
or the acetyl derivative of an aromatic hydroxy-acid, which absorbs the 
ammonia formed on decomposition, and (2) a protein or polysaccharide, 
which absorbs the formaldehyde also formed. T, H, P. 

Preparation of Aminoguanidine and of Diaminoguanidine. 
Guido Pellizzari and Augusto Gaiter {Gazzetta, 191 4, 44, ii, 
72 — 77). — The authors have established the conditions under which 
aminoguanidine hydrogen carbonate (compare Thiele, A., 1899, i, 7) 
can be obtamed simply and in almost theoretical yield from calcium 
cyanamide, hydrazine sulphate and potassium carbonate. Amim 
gv.anidine hydrohromide^ CHgN^,HBr, forms colourless, prismatic 
needles, m. p. 149° (decomp.). 

Now that hydrazine hydrate is obtainable of 100% purity, the 
authors have modified the conditions for the preparation of diamino- 
guanidine hydrobromide by the action of cyanogen bromide (compare 
Pellizzari and Oantoni, A., 1905, i, 576). Diaminoguanidine nitraU, 
CHjrNg^NOg, forms groups of colourless, prismatic needles, m. p 
143° Dihemylidemdiaminoguanidine nitrate, 

CHPh:N-NH-C(NH)*NH-N:CHPh,HN03, 
forms white needles, na. p. 211 — 212°, turning an intense red in the 
light. T. H. P, 

Triaminoguanidine. Guido Pellizzari and Augusto Gaiteb 
{Gazzetta, 1914, 44, ii, 78 — 85). — The formation of triaminoguanidine 
hydrochloride by boiling hydrazine hydrate with excess of carbon 
tetrachloride in a current of ammonia for some days gives a small 
yield of a preparation difficult to purify (compare Stolid, A., 1904, h 
980), The authors find that triaminoguanidine salts may be obtained 
readily by heating concentrated alcoholic or aqueous solutions ^ 
the salts of either guanidine or its amino- or its diamino-derivative 
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with the calculated proportion of hydrazine hydrate for two to five 

hours. Salts of triaminoguanidine react easily with aldehydes eivinp 

gaits of the condensation products of the triaminoguanidine with S 
pjols. of the aldehydes, 

Triaminoguanidine nitrate, NH3-N:C(NH*NH,h,HNO forms 
colourless needlee^ m. p. 216° (decomp.). 

frihenzylidendtriaminoguanddirie nitrate, 

CHPh:N*N:C(-NH-N;0HPh)2,HN03,3H20, 

forms slender, yellowish-white needles. 

Triaminoguanidine 'hydrobromide, CHghfg.HBr, forms colourless 
sbiuing needles, m. p. 232° (decomp.), or somewhat lower if the heating 
ia slow. 

Tribenzylidenefriaminoguanidine hydrobromide, 0 

forms shining, yellow crystals, and has no definite melting point but 
decomposes at about 145 — 150°. ° ’ 

Triaminoguanidine hydrochloride has m. p. 231° (decomp.); Stolid 
(/oc. dt.) found 229° Its tribenzylidene derivative crystallises with 
SHgO, and the crystals effloresce and lose hydrogen chloride in the air. 

Tribenzylidenetriaminognanidine Forms small, yellow needles m. p. 
198°; Stolle (Zoc. ciL) gave 196° 

Triaminoguanidine thiocyanate, CHgNg,HONS, forms slender, sbin- 
iog ueedles, m. p. 136° and the picraie, CH‘gNg,CgH 30 .N 3 , long, yellow 
needles or shining lamellar crystals, m. p. 171°. 

Triaminoguanidine sulphate and oxalate are difficult to purify owing 
to their extremely high solubility in w.iter. * T. H. P, 

Action of Ohloroacetio Acid on Semicarbazide and Hydr- 
azine. J. R. Bailey and W. T. Read (/. Amer. Chem. Soe., 1914, 36, 
1747—1766). — The action of chloroacetic acid on hydrazine and 
].henylhydra 2 ine has already been studied, hut its action on semicarbazide 
has not hitherto been investigated. The present work was therefore 
undertaken. 

When potassium chloroacetate and semicarbazide are heated together 
in aqueous solution, semicarbazinodiacetic acid is produced, together 
with a small quantity of semicarbazinoacetie acid. On evaporating the 
product of the reaction to dryness and treating the residue with 
alcohol and hydrochloric acid, the ester of semicarbazinodiacetic 
acid is obtained. Methyl eemicarhazinodiacetate, 

NHg'CO-NH'lSriCH^-COgMe)^, 

m. p. U3'5°, crystallises in long needles ; the corresponding ethyl ester, 
m. p, 91° forms thin plates. By the action of hydrazine hydrate (2 mols.) 
on the methyl ester (1 mol.), semioarbazinodiacetohydrazide, 

NH2‘C0*NH-N(CH2-C0-NH*NH2)2, 

m. p. 149°, is produced, which yields a dibenzylidene compound, 
NH2*CO-NH'N(CH2-CO‘NH*N:CHPh)2, 
m. p. 178° (decomp.). Methyl semicarbazinodiacetate is decomposed by 
nitrous acid with formation of methyl iminodiacetate (Jongkees, A., 

1908 , 1 , 959 ). 

If ethyl or methyl semicarbazinodiacetate is treated with an alcoholic 
solution of sodium ethoxide, ethyl 3 : 5-dihydroxy~l : ^-dihydro~l : 2 : 4- 



i. 1056 


ABSTBACTS OF CHEMICAL PAPERS. 


triazine-l-ace(aiet C 02 Et’CH 2 *N<C^jj pro- 

duced which crystallises in slender .needles ; the corresponding 
ester, m. p. 183*5®, forms short, stout prisma. 

SmicarhaziTwdiaceiic add crystallises in long, rectangular plates 
and decomposes at 161®; its calcium^ 6mwm, and zinc salts aro 
described. 

When methyl semicarbazinodi acetate is heated with potassium 
hydroxide, hydrazinodiacetic acid is produced. A modification of 
Curtius and Hussong’s method (A., 1911, i, 401) of preparing this acid 
is described which gives a greatly increased yield. Hydrazinodiacetic 
acid becomes yellow at 165® and decomposes at 176°; its solubility in 
water is 1:108 at 22® and 1 : 46 at 100°. The bamw and zinc salts 
are described; tbe methyl ester has m. p. 174*5° (decomp.). By the 
action of phenyl tbiocarbimide on methyl hydrazinodiacefcate, methyl 
phenylthiocarhamidoaminodiacetatey NHPh'CS 'N H*N(CH 2'C02Me)j, 
m. p. 120®, is obtained, which crystallises in long needles. Forojaldc' 
hyde reacts with hydrazinodiacetic acid with formation of a pale yellow 
substance which has not been investigated. When hydrazinodiacetic 
acid is treated with nitrous acid, iminodiacetic acid is produced. Con- 
firmation was obtained of Curtius and Hussong’s observation {he. cf^jthat 
hydrazinodiacetic acid is readily decomposed when heated with mineral 
acids, half the nitrogen of the molecule being eliminated as ammonia, 
and glycine and nitrilotriacetic acid were isolated from the reaction 
products. 

Methyl and ethyl semicaibazinodiacetates are readily oxidised with 
potassium permanganate or bromine with formation of esters of the 
semicarbazone of glyoxylic acid. The ethyl ester, 
NHg-0O*NH-N:CE*CO3Et, 

melts at 211® (decomp.) when heated slowly, and decomposes at about 
218® when heated rapidly; Simon and Ohavanne (A., 1907, i, llO) 
state that it has m. p. 228® (decomp.). The corresponding methyl ester 
has m. p, 206® (decomp.). 

When glyoxylic acid semicarbazone is reduced with sodium amalgam 
and the product esberified by means of alcoholic bydrochlorio add, 
ethyl semicarbazinoacetate is produced in yield amounting to 66% of 
the theoretical ; the hydrochloride of this ester decomposes at 170®. 
Semicarhazimaceiic acid^ NHg’CO’NH'NH’CHg'COgH, has m. p. 143° 
The benzoyl derivative of the ethyl ester, 

l^H3*CO*NH*NBz*CH^-C02Et, 

m. p. 172®, forms rectangular plates, and when heated with 10% 
potassium hydroxide solution it is converted into Z-hydroxy-h-phenyl- 

iriazdeA -acetic acid^ , m. p. 253 —256 

(decomp.), which furnishes an ethyl ether, m. p. 145®, Pbenylthio- 
carbimide reacts with ethyl semicarbazinoacetate to form 2lhio- 

^CS— NPh Olio 

1-earhamide-Z-phenylhydantoin, NH 2 *CO*NH*N<^^g. ,m.p. 

(decomp.), which crystallises iu thin plates. Tbe m^roS(>-derivative of 
ethyl semicarbaziQoacebate, NH^*C 0 ‘Nfl*N(N 0 )’Cn 2 'C 02 Et, has iu< p- 
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99_-102® (decomp.). By the action of sodium ethoxide on ethyl semi- 
carbazinoacetate, 3 : ^-dihydroxy -\ : 6-d%iro-l : 2 : Uriazine 

m, p. 221°, is produced, which forms prismatic plates. 

Ethyl semicarbazihopropionate (Thiele and Bailey, A., 1S99, j, 169) 
can be obtained from pyruvic acid semicarbazone by a method* similar 
to that u‘ed for the preparation of ethyl semicarbazi noace bate ; its 
7 itiro«o-derivative has m. p, (decomp.). E. G. 


Amino-acids. I. A. Geake and M. Nierenstein IZsitsch. 
pki/siol. Chffn.^ 1914, 92, 149 153), — The authors find that amino- 
acids do not undergo methylation when treated, in ethereal suspension, 
with diazomethane, the amino-acid being recovered unchanged. This 
is regarded as supporting Willstatter’s betaine-structural formula for 

the amino-acids, for example, >0 instead of 

According to this view, the acetylated amino -acids, possessing a free 
carboxyl group, might be expected to react with diazomethane, and 
as a matter of fact, it is found that the methyl ester of carbethoxy- 
glycine is readily formed on treatment of the corresponding acid with 
diazome thane. H. W, B. 


Traneformatione of c2 a-Amino-a-methylbutyric Acid. Emil 
Fischer and Bichard von Gravenitz [Annalen^ 1914, 406, 1— 11).— 
The addition of hydrogen cyanide to methyl ethyl ketone proceeds so 
rapidly after the addition of 2 or 3 drops of very concentrated 
potassium carbonate that cooling is necessary. cZ^-a-Amino-a -methyl- 
butyric acid, ultimately obtained in 72% yield, forms rhombic, 
apparently holohedral crystals containing [ct :5 = 0'81 : 1]. The 
acid and boiling 99% formic acid yield the formyl derivative, m. p. 
175’5 — 176° (decomp, corr.), which is resolved into its active components 
by brucine. The ^formyl derivative, thus obtained in a pure state, 
resembles the inactive compound in crystalline form and solubility, but 
decomposes at a slightly higher temperature. By heating with 10% 
hydrobromic acid on the water-bath and subsequent treatment with 
lead oxide, it yields d a~amino a-mtthylbutyric acid, colourless needles, 
containitig HgO, which sublimes without melting, has [a]p 11-0° in 
water and [a]p 7‘26° in 20% hydrochloric acid, and is not appreciably 
racemised by prolonged boiling with water or 2A-sodium hydroxide, 

/a Amino-a methylbutyric acid has betn obtained by Ehrlich in 1908 
by the partial fermentation of the racemic acid by yeast. The authors’ 
method is less convenient than this, but has the advantages that both 
the active components can be isolated, and the t^-acid is obtained in a 
purer form than Ehrlich’s ^acid. 

The d-acid is converted into optically inactive products by nib rosy 1 
bromide and into cf^a-hydroxy-a-methylbutyric acid by nitrous acid j 
it is useless, therefore, for the study of the Walden inversion. 

C, S. 


Action of Carbon Dioxide on Calcium Cyanamide. C. Manu- 
Chim. ApplifiaUx, 1914, 1, 493 — 494). — The inefficiency of 
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calcium cyanamide as a fertiliser an^ ito injurious effect on the labourepg 
who spread it are attributed to the presence of free lime. The author 
has made investigations to ascertain if these inconveniences are avoid, 
able by replacing the current of nitrogen by one of carbon dioxide 
during the cooling of the calcium cyanaimide and^ thus converting the 
free lime into calcium carbonate. It iSj however, found that such 
procedure is accompanied by elimination of a very considerable p^opo^ 
tion of the nitrogen of the calcium cyanamide. T. H. p, 

Prussian Blue and Turnbull’s Blue. IV, Erich MttLER (/ ^ 
Chem,, 1914, [ii], 90, 119—135. Compare A., 1909, i, U2, 705*; 
1911, i, 844; this vol., i, 504).— From the ratio of ferrous to ferric 
iron in the precipitates formed by the interaction of potassium ferro- 
cyanide and ferricyanide with ferric and ferrous chlorides respectively, 
the author has drawn the conclusion that Prussian blue and TurnbuH’s 
blue are two distinct substances of the composition 

Fe7[F6(CN)j3" and KFe"Fe5'[Fe{CN)g]3'' . 

In support of this view a series of experiments is described showing 
that the two substances are interconvertible : 

Fe:[Fe(0N)6]r' + K' Fe" = KFe"Fe;"[Fe(CN) J' + Fe"*. 

If potassium ferrocyanide is added to an excess of ferric chloride and 
the mixture is then shaken with ferrous chloride, part of the latter is 
converted into ferric chloride. 

A large excess of the ferrous salt, however, is necessary in order to 
convert Prussian blue into Turnbull’s blue to any appreciable extent. 
On the other hand, if ferric chloride is added to a mixture of potassbm 
ferricyanide and ferrous chloride, it is partly reduced to the ferrous 
condition. 

Prussian blue can be shaken with ferrous chloride without under- 
going change, thus indicating that the presence of potassium salts is 
necessary for the transformation into Turnbull’s blue. 

Experiments are also described, showing that the same transforma- 
tion may be effected by reducing Prussian blue with potassium sulpliite 
in the presence of potassium salts. 

According to Woringer (A., 1912, i, 170; this vol., i, 504), sodium 
ferrocyanide differs from potassium ferrocyanide in that it yields with 
ferric chloride a basic precipitate, corresponding with the composition 
Fe5(OH)3[Fe(ON)g]3, this conclusion being based on the fact that the 
ratio Fe" : Fe'" in the precipitate is considerably leas than the value 
(0'75) corresponding with the composition Fe7[Fe(CN)g}3 

The author has repeated Woringer’ s observations and finds that the 
behaviour of sodium ferrocyanide towards ferric chloride is very 
similar to that of the potassium salt. In both cases when the ferro- 
cyanide is in excess, the ratio Fo" : Fe"' is greater than 0'75, indicating 
the presence of sodium or potassium in the precipitate. 

On the other hand, when the ferric chloride is in excess, the ratio, 
in the case of sodium ferrocyanide, is slightly less thanO‘75. This dis- 
crepancy has not yet been satisfactorily explained, but experiments 
are described showing that it is probably to be referred to the presence 
of chlorine in the precipitate and not to the formation of a basic 
compound as is assumed by Woringer. F- h- 
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Constitution of ths Benzene Nucleus with Reference to the 
Phenomenon of Di^substitutioc. Plubsche.m (Chel 

Jfttos, 110, 1—2).— -A reply to Horton (A., 19U, i, 508). It 
is pointed out that the Bpecial hypotheses advanced to account for the 
iBauence of the ald^de, carbonyl and other unsaturated groups on 
substitution are quite unnecessary and also erroneous. According to 
the present author’s theory, it is an unsaturated atom attached 
directly to the benzene nucleus that directs entering groups into the 
prtbo- and para-positions, and this condition is not fulfilled by the 
carbon atom of the carbonyl group which has much less available 
affinity left for its union with the nucleus than has, say, the carbon 
atom of a methyl group, since an increased demand is made on its 
affinity by combination with an unsaturated atom (bivalent oxygen, 
tervalent nitrogen, etc.). ^ The fact that the carbon in carbon monoxide 
is less unsaturated than the carbon in methylene gives independent 
evidence on this point. (j p 


Action of Chloral, Chloral Hydrate, and Bromal on 
Certain Organic Compounds in the Presence of Aluminium 
Chloride. G. B. Frankporteb and W. Kritchevsky (/. Atner. 
Cheni. Soc.f 1914, 36, 1511 — “1529). — In promoting the condensation 
of organic substances, aluminium chloride not only plays the part of a 
catalyst in eliminating hydrogen chloride, but may act as a substitute 
for sulphuric acid, removing water from the reacting components. Its 
applicability as a dehydrating agent appears to be almost as universal 
&s that of sulphuric acid, and the authors have employed it in prepar- 
icg condensation products of the aliphatic, benzene, naphthalene, and 
anthracene series, not only with chloral, but also with chloral hydrate 
and bromal. The substances described below have been prepared by 
the following general method. Aluminium chloride is gradually added 
to the two reacting components at or below 0°, the mixture is kept for 
twenty -four to seventy-two hours in a freezing mixture, water is then 
added, the unchanged substances are removed by distillation with 
steam, and the condensation product is, in most cases, removed by 
extraction with ether j in a few cases, the substance must be distilled 
in a vacuum before it can be crystallised. 

Pentane and chloral react very violently ; the product is a mixture 
of substances which is being investigated, but is evidently produced by 
dehydration. 

Benzene, toluene, and xylene yield with chloral the same condensa- 
tion products as are obtained by means of other condensation reagents, 
formed according to the equation : 

2RH -f CCig»CHO = CHRg-CGlg + H^O. 

The behaviour of benzene and chloral in the presence of aluminium 
chloride under the authors’ conditions is especially interesting because 
in 1905, Dieuesmann, employing the same substances under somewhat 
similar conditions, obtained phenylfcrichioromethylcarbinol, 
OH-CHPh-CeV 

In the case of benzene and toluene under the authors’ conditions, 
mhlorophenylacetaldehyde hydrochloride and the corresponding 
Molyl homologue respectively are also produced. Cymene reacts quite 
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differently from the three preceding aromatic hydrocarbons with chloral 
but the products have not been isolated in a pure state. 

Ethyl alcohol and chloral react in the cold, with or without the 
presence of aluminium chloride, to form trichloroaoetal, but when the 
chloride is added at the ordinary temperature, |||e reaction yields, in 
addition, acetaldehyde. Benzyl alcohol, chloral, and aluminium chloride 
at the ordinary temperature yield benzaldehyde and a mixture of two 
or more chlorinated (unidentified) substances. Phenol in the cold 
yields trichlorodi-/>-hydroxyphenylethane. 

Resorcinol and chloral in cold carbon disulphide are converted by 
aluminium chloride into ^^•dichlorO'aQ.-diTeBW'CyUthylenei 

cci,:c[c„H3(oh)J„ 

light brown powder, which forms a Utra^acetate. Anisole yields tri- 
chlorodianisylethane, m. p. 78° (Elbs gives 92°), which is reduced to 
jjp'-dimethoxystilbene by zinc and alcoholic ammonia, is converted 
into ^^-dichloro-OLa-dianisyleikt/lenc, CCl2»0(CgH^'0Me)2, m.p, 109°, by 
alcoholic potassium hydroxide, and yields tHchloro-octCbnitrodianisyl- 
ethane, m. p. 173°, yellow crystals, by the action of nitric acid (D PS), at 
0°. Phene tole yields quite analogous compounds • trichl(yrodipheMi\jl 
ethane, CUl 3 *CH(Cgn^‘OEt) 2 , m. p. 105°, colourless, hexagonal crystals, 
dichlorodiphinetylethylene, m. p. 97°, needles, and trichloro oetaniira- 
dipkenetylethane, m. p. 137°, yellow needles. 

Phene tole, bromal, and aluminium chloride yield tribromodiphemtyl- 
ethane, m. p, 112°, yellow crystals (ocianiiro-derivative, m. p. 153’, 
yellow crystals). Reaction does not occur when aluminium bromide 
is used in place of the chloride. Phenyl ether, chloral, and aluminium 
chloride do not yield well-defined products, benzophenone apparently 
does not react at all, and acetophenone yields an unidentified suhstana^ 
b. p. 170°/40 mm. 

Benzoic acid does not react with chloral and aluminium chloride. 
Acetic acid, however, yields a product which, by treatment with ether 
(not water) to remove the impurities, leaves a residue consisting of & 
substance, A] 2 Cl(OAc)g,CCl 3 *CHO, light yellow powder; the chloral 
is removed from this by cold alcohol. 0. S. 

Action of Trio^methylene on Various Hydrocarbons in 
the Presence of Amminium Chloride. Geo. B. FRANKFoafiR and 
V. R. KoKATi^uR {/. Amer. Ghem. Soc., 1914, 36, 1529 — 1537).— The 
action of trio xy methylene is different from that of formaldehyde on 
hydrocarbons in the presence of aluminium chloride. 

By the gradual addition of aluminium chloride to a mixture of 
benzene and trioxy methylene at 0°, and the decomposition of the 
product by ice-water, a mixture is obtained from which have been 
isolated toluene in small amount aud diphenylmethane and anthracene 
in very good yields and in approximately equal molecular proportions. 
The reaction may be represented by the equation 4CgHg + { 0 H 90 ) 3 = 
OHgPhg + + mp -H Hg. The reaction with toluene under 

similar conditions (below 65°) is quite similar, the products coDtaiiu^i| 
benzene and toluene in small amount and also ditolylmethane and 
dimethylanthracene, m. p. 225 — 226°. The interaction of o-xyle^» 
trioxymethylene, and aluminium chloride below 65° leads inthepwW" 
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ing manner to the formation of a mixture of substance?, from which 
hive been isolated benzene and possibly some toluene, a 
b.p 311— 313 , which IS highly flaore 8 cent,anda(e«TOm,iAj,;o„i 4 „ 5 ^ 
a«comp. 233—235 , yellow, pearly, monoclinic plates, which 
can be sublimed and forms solutions with an intense green duor* 
escence. 

Mesitylene and trioxymethylene, under the influence of aluminium 
chloride below 50° yield, after treatment of the initial product with 
water, a ielframethylanthracene, m. p. 286—287°, a pale yellow, crystal- 
line powder, benzene, toluene, xylene, dimesityl methane, and durene. 

c. s’ 


2-Chloro-m-dmitrobenzene. W. Boesche and D. Bivntscheff 
[Annalen, 1914, 406, 101). — The m. p. of 2-chloro-7rt-dinitrobenzene 
is 88 °, nob 92°, as previously stated (A., 1911, i, 329). 0 . S. 


Desmotropism of Nitro-compounds and Nitro-ketones Kurt 
H, Meyes and Peter VVerthelmer 1914, 47, 2374—2384) — 
The bromine titration method, which has helped in the investigation 
of keto-enol isomerism, has been applied to the study of the desmotropic 
phenomena connected with nitro- derivatives. 

As an example, the isomerisation of phenyhVonitromethane in alcoholic 
solution to the true nitro-derivative may be quoted. The solution to be 
titrated was treated with a trace of ferric chloride, and O lA^-bromine 
water was added until the deep colour disappeared. The equilibrium mix- 
ture contains the merest traces of the uci-form, and the transformation is 


accelerated by strong acids and is almost iostantaneous in the presence 
of sodium acetate, Nitroethane was also dissolved in alkali, and the 
aa-form liberated by the required amount of acid and studied as above. 
Here, again, there is no appreciable quantity of ^he aci-compound in 
the equilibrium mixture, but p-nitrophenylnitromethane gradually 
chaoges in solution, to a certain extern, into the aci-form. In pyridine, 
the equilibrium mixture contains about 16% of the aci-eompound, in 
methyl alcohol 0 * 2 1 %, in ethyl alcohol 0*18%, and in dilute methyl 
alcohol 0*79%, Comparing this with keto-enol isomerism, a funda- 
meotal difference is apparent. Whereas the enolic form of, say, ethyl 
acetoacetate is favoured least by water, more by methyl alcohol, and 
still more by ethyl alcohol, the reverse is Ifce case with isonitro- 
compounds. This is in accordance with the rule that the proportions 
of the isomerides depend on their solubilities in the medium, for enols 
are less soluble than ketones in water, but a ci- com pounds are more 
soluble than true nitro-derivatives. Thus, on acidifying an aqueous 
solution of ethyl 'sodioacetoacetate, the liquid is turbid and becomes 
clear, but on acidifying an alkaline solution of phenylnitro methane, the 
hquid is first clear aud becomes cloudy. 

The study of phenyldinitro methane was rendered more accurate by 
reason of the fact that the bromo-derivative reacts quantitatively with 
Potassium iodide and can therefore be titrated like ethyl bromoaceto- 
^cetate. The equilibrium is influenced by solvents in the above 
Qiannor, there being 15% of the aci-form in 30% methyl-alcoholic 
solution. Nitroacetic ester does not react with ferric chloride, and 
cvi. i. 4 5 , 



i. 1062 


ABSTRACTS OF CHEMICAL PAPERS. 


scarcely so with bromine, but nitromalonic ester reacts, not immedi- 
ately, but very quickly. The fact that bromonitromalonic ester reacts 
at once with potassium iodide, whilst bromonitroacetic ester does not 
is not regarded as due to a difFerence in constitution. They are the 
extremes of a series of bromo-ketones, aldehydes and nitro-compounds 
in which widely different activities towards potassium iodide are dis- 
played by the bromine atoms. 

Old alcoholic solutions of (D-nitroacetophenoue react with ferric 
chloride or bromine, but not so the fresh solutions, and the bromonitro- 
derivative can be titrated iodometrically. The equilibrium mixture 
contains an amount of the labile form which rises from 2-7% in 67% 
methyl alcohol to 9—10% in indifferent solvents. This corresponds 
with keto-enol and not with nitro-desmotropism, and, therefore, the 
labile form in solution is the nitro-enol and not the aci-ketone. 

Experiments were also carried out which show that nitro-coin pounds 
and nitro-ketones react towards diazoniom salts in their labile form?. 
The free derivatives couple very slowly, but the addition of catalysts, 
like sodium acetate, leads to very speedy combination. 

T^Nii^ohmzeneazmitrophmylnitroirneikane, 

n02*c,h,'N;n-ch(N02)-C6H,‘NO2, 

forms orange-yellow crystals, m. p. 166°, and tthyl htnzeneazoniitQ- 
acetate^ CgH4-NIN'CH(K02)’C02Et, forms orange-yellow crystals, 
m. p. 60°, and absorbs a little bromine in alcoholic solution. Ethyl 
^-nitrohenzemazoniiroaceiate fornas long, yellow needles, m. p. 152^ 
(decomp.), and gives yellow solutions in neutral or acid media and red 
solutions in aqueous or alkaline solvents. The red solutions absorb 
bromine, and therefore represent equilibria between the azo- or phenyl- 
hydrazone form and the aci-form, thus, 

N02*CgH^'N:N-CH(N0,)*C02Et or 

NO2*C6H^'NH-N:C(NO2)‘CO2Et^NO2*CaH^*N:N*C(:NO2H)‘C02Et. 
p-Mtrobenzeneazonitroaeetophenonef NOg'CgH^'NIN-CHBz'NOg, forms 
pale yellow crystals, m. p, 137°, which give yellow solutions in neutral 
or acid media and deep red in alkaline or alcoholic solvents. 

J . C. W. 


Morphological Studies of Benzene Derivatives. VI. Para 
sulphonic Derivatives of Chloro-, Bromo-, lodo-, and Cyano- 
henzene. C. S, AIummeey (Proc. Roy. Soc.^ 1914, [^], 90, 
456 — 462). — The sulphonyl chlorides of the three acids containing 
halogen form an isomorphous series. 

CfiH^Cl-SOgCl ; m. p. 53*5° j monoclinic crystals; [a;fi:c= 
0*840: 1:2*079: j3 = 83°31']. 

CfiH.BrS02Cl:m.p, 74‘5°; [« :6 :c = 0*820: 1 : 2*074; ;S=83°13]. 

C.HJ-SO^Cl : rn. p. 84° ; [a : 6 : c = 0*839 : 1 : 2*074 ; = 84°38']. 

The following sulphonyl bromide is not isomorphous with the above 
three compounds. 

CgH^Cl’SOjBr: m. p. 56°; monoclinic; [a:i :c = r901 ; 1 : 1’5-' j 

/5-88°26'], 

The two following sulphonamides form monoclinic isomorphous 
crystals from acetone. 
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[a :6;c = 0-629 : 1 


0-603 ; 


C,H,CI*S 02 *NH 2 : m. 

OgH^BrSO^-NHa: m. p. 165° j [« : 5 ; c = 0-628 ; 1 : 0-601 ; jJ=81°4'1 

The sulphanilides have not been completely measured Their 
melting points are: CaH^Cl-SOg-NHPh, 104°; aH,Br*SO -NHPh 
118^ CgHJ'SOg'NHPh, 143° t i ^ ssntfh, 

The suIpho-/?-toluidides form triclinic crystals. 

CcH^Cl’BOg’NH’CfiH^’CH^: m. p. 87°; [o:6:<; = l-020-l-l-096- 
,= l06°6';j3 = 93W;y = 77°29']. ^ * 

OgMr-SOg-NH'CeH/OHg: m. p. 94° ; CgH.I-SO^-NH-CeH.^CHa : 
m, p. 139 . 

p-Cyanobenzenesulphoiaic acid was prepared from sulphauilic acid by 
diazotising and treating the diazo-anhydride with a cold solution of 
cuprous cyanide. Of the derivatives of this acid, the sulphonyl chloride 
and sulphonamide were measured. 

CN'CgH^’SOgCl: m. p. 109° ; rhombic ; [a : 6 :c = 1-139 : 1 : 1-7091 

CN'CgH^’SOg’NHg : m. p. 167°; rhombic; [a:6 :c = 0’793 : 1 ; 0-5371 

The three following magnesium salts form a well-defined monociinic 
isomorphous series. 

{C^H 4 Cl•S 03 ) 2 ^^g, 6 H, 0 : [a : 6 :c = 3-6870 : 1 : 0-9323 ; S=93°12'l. 
(CgH4Br-S0g)2Mg,6H20 : [a : 6 : c = 3'7380 : 1 : 0-9094 ; /3 = 93°51'J. 


{0fi,VSO,),Ug,m,O:[a-b:c = 


3-7965 : 1:0-9148 ; ^ = 93°!'], 

E. H. R, 


Ne-w Compound of Mercuric Acetate and Aniline. L. Veg- 
ciiioTTi [Qcizzetta^ 1914, 44, ii, 34 — 38). — ‘■^i^-Dimerctirioanilint 
acetate, NH 2 *OgH 3 (Hg’OAc) 2 , obtained by the interaction of aniline and 
aqueous mercuric acetate, forms mammillary masses of white prisms, 
in, p. 206°. The action of acetic anhydride converts it into 2 ; 4-di- 
mercurioacetanilide acetate (compare Pesei, A., 1899, i, 908), which 
gives 2 : i-dibromoacetanilide when treated with bromine. 2 : i-Di- 
imrcurioaniline hydroxide, NH 2 *OyH 3 (Hg-OH) 2 , forms microscopic, 
white needles decomposing at 250°. T. H. P. 


Preparation of Arylcarbamic Eaters. Farbwebke vorm, 
Meister, Lucius & BrOniko (D.R.-P. 272529). — Esters of arylcarbamic 
acids may be obtained by the interaction of either (1) alkylamines and 
derivatives of arylcarbamic acids, or (2) aliphatic amines and halo- 
genated alkyl esters of arylcarbamic acids ; they exhibit anie&thetic 
properties. 

i^iethylaminoethanol p^ienylcarhamatef obtained from diethylamino- 
ethanoi and phenylcarbimide, is a colourless oil with a marked 
alkaline reaction ; its hydrochloride, m. p. 143°, picrate, and ferrocyanide 
^ere prepared. 

h^^ihjlaminotihanol ^-ethoxy pkenylcarbamaie, prepared from diethjl- 
auiinoetbauol and /r-ethoxyphenylurethane, forms strongly alkaline 
crj-stals, and its hydrochloride, colourless crystals, m. p. 167°. 

h^iethylaminoethanol phejiylmtikylcarhaviale, colourless crystals, giving 
a neutral aqueous solution, and its hydrochloride, m, p. 136°; diethyl- 
diphenylcarhamate, and iti hydrochloride, m. p. 180°; 
Pp^ridinoethanol pjticnylcarhcmaief an oil, and its hydrochloride, m. p. 

4 5 2, 
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205—207® (Amym^,)]piperidino\Bopropa'nol ’phefiylcarhamaU, an oil, and 
its hydrochloride^ m. p. 75 — 77® ; diethylaminokopropaml pI^nvL 
carbamate, a liquid, and its hydrochloride, m. p, 143° j ditthylamino^ 
triTneikylcarhinol pkenylcarbamate, m. p. 94°, and its syrupy hydro 
chloride', tetrameihyldiaminopropanol pkenylcarbamate, a colourless 
viscous oil, and its dihydrochloride, m, p. 226° (decomp.) ; diethylamvno. 
dikydroxypropane pkenylcarbamate, m. p. 105 — 107°, and its hydro- 
chloride were also prepared. T, H. P 

Manufacture of Ethers of Monohydrio Phenols and of 
Neutral and Acid Ethers from the Chlorinated Substitution 
Products Corresponding with Aromatic Hydrocarbons, CHAaiEg 
Forlet and Oskar Matter (Fr. Patent, 467843).— Ethers of mono- 
hydric phenols and normal and bydroxylated ethers of polyhydric 
phenols are prepared by heating chloro-derivatives of aromatic hydro- 
carbons in a closed vessel with alkali phenoxides oralkyloxides. When 
polychloro-derivatives are used and a deficit pf phenoxide or alkyloxideis 
taken, chlorinated ethers are obtained. The presence of copper some- 
times accelerates the reaction. T. H. P. 

6 Bromo-4-nitro-m-cre8oi and Some of its Derivatives. L 
Chas. Raifoed and Gladys Leavell (/, Amer. Chem, Soc., 1914 36 
1498 — 1511), — In 1889, Claus and Hirsch obtained by the bromina- 
tion of 4-nitro-m-cresol a substance, m. p, 93°, which was stated to be 
2 : 6-dibromo-4-nitro-»i-creso]. It is now shown that the bromination in 
glacial acetic acid at the ordinary temperature produces a monobromo- 
com pound, which is rapidly precipitated, and 2 : 6-dibromo-4-Ditro-m- 
cresol, m. p. 87°, which remains in the mother liquor and is precipitated 
by water. The constitution of the latter has been definitely proved 
by one of the authors and Stieglitz in 1911, who prepared it from 
2:4: G-tribromo-m-cresol ; so Claus and Hirseh’s compound, m. p. 93°, 
cannot have the constitution ascribed to it by these investigators. 
The present paper deals mainly with the mono bro mo -compound 
mentioned above, which is proved to be Q-bromoA-niiro-m-cresol by the 
evidence recorded below. It has m, p. 126°, crystallises in yellow 
plates, is slowly volatile with steam, yields 2 ; 6-dibromo4-nitro-ffi- 
cresol, m. p. 87°, by further bromination, and forms the following 
salts : ammonium, orange needles ; potassium, deep red crystals, 
sodium, red needles, and silver, dark red solid. The last salt reacts 
with ethyl iodide in ether to form the ethyl ether, 
N02*CgH3MeBr‘0Et, 
m. p. 124°, almost colourless crystals. 

An alcoholic solution of 6-bromo-4-nitro-?w-crpsol is reduced by 
boiling concentrated hydrochloric acid and stannous chloride to the 
hydrochloride, almost colourless needles, of ^-hromo-Aamino-vci-mdf 
m. p. 145°, almost colourless crystals. 

The nitration of 6'bromo-4-nitro-m-cresol by nitric acid, B 113, 
and concentrated sulphuric acid yields, by warming, 2:4: G-trinitro- 
w-cresol, or, at the ordinary temperature, G'bromo-2 'A-dinitro-si- 
cresol, m. p. 77°, yellow needles {ammonium salt, orange crystals, 
potassium salt, scarlet plates, silver salt, scarlet crystals, ethyl 
m. p. 64 — 65°, almost colourless crystals). 
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The chlorination of 6-bromo-4-nitro-mK;resol in carbon tetra 
ehloride in the presence of iron prodncee i cldoro-UT,yno-i^Ur,>Z. 
cesol, ra. p. 80 , yellow needles {potassium salt, crimson, rhombio 
,,ystels). By reduction, the latter yields Uhloro-^.h-omo-lamino-m- 
1 MO*"' colourless scales {diacetyl derivative 

“■ P' needles), which is converted into a diazo-oxide 

C,H,OKjClBr, decomp. above 155“ brown needles, by the action of 
citrous acid on its hydrochloride. The diazo-oxide is converted by the 
Siodmeyer method with some difficulty into 2 ; i-dicldoro-Uromo-m- 
cresolj m. p. 65 , fawn-coloured needles, which is oxidised to 2-4- 
dichlorotoluquinone by chromic acid. The formation of a dichlorin- 
atedquinone proves that the bromine atom in the original bromonitro- 
ni-cresol must be in the para-position to the hydroxyl group. 0 S 


Aminohydroxyethylbenzene [/? - Hydroxy - a - phenylethyl - 
amine]. A. Kotz and H. Schmeideb {J. pr. Chem., 1914, [ii], 90 
136-140).— On reduction with sodium and alcohol, yS oximioo-fi’ 
pbenylethyl alcohol, OH-NICPh-CH^-OH, is converted into a mixture 
of /?-liydroxy-a-phenylethylamine and a-phenylethylamine, which may 
be readily separated by distillation in steam, tbe last-named base being 
much more readily volatile than the amino-alcohol. “ 

^Hydroxij’a-phmyhthplamine, NHg^CHPh-CHg-OH, has b. p. 261° 

m. p. between 50° and 60°, and forms a hydrochloride, m. p. 146 147°' 

a carbamide, m. p. 167 '5° and a -benzoyl derivative, m. p. 150° which* 
when heated with acetic anhydride and sodium racetate, yields ^-bemoyl- 
amino-^-phenyletkyl acetate, m. p. 118°; the N-^^^flA^oroace^^^ deriv- 
ative, obtained by the interaction of ethyl dichloroacetate and the 
aramo-alcohol in alcoholic solution, crystallises in white scales. 

a-Phenylethylamine forms a hydrochloride, m. p. 158°, acetyl deriv- 
ative, b. p. 287°, carbamide, m. p. 137°, and a monomethyl derivative. 

F. B.* 


Preparation of Ethers from Aldehyde or Ketone Acetals 
and Organo-magnesium Compounds. A. E. Tschitschibabin 
and S. A. Jelgasin {Ber., 1914, 47, 1843— 1853).— It was recently 
shown (this vol, i, 276) that the alkyloxyl groups in acetals may be 
replaced by the radicle of an organo-magnesium compound. This 
reaction is now applied to the preparation of ethers. Formaldehyde 
acetals yield ethers of primary alcohols, whilst ethers of secondary 
alcohols are derived from other aldehyde acetals and ethers of tertiary 
alcohols from ketone acetals. The assumption that the replaceability 
of the alkyloxyl group depends on the degree of saturation of the oxygen 
atom is justified, for tbe acetals of formaldehyde, in which the affinity 
Oi the carbon atom of the methylene group must make considerable 
emands on the residual affinity of the oxygen atoms, are the least 
reactive, whilst ketone acetals react so readily that both alkyloxyl 
groups are frequently displaced. 

As a rule, the clear, ethereal solution of the organo-magnesium com- 
pund was dropped into the warm acetal, the solvent being allowed to 
istil offi In tbe case of raethylal and etbylal this procedure was not 
practicable, and sealed tubes were sometimes used. Many attempts 
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were made to cause them and isobutylal to react with 
benzyl chloride. A grey powder was obtained which seemed to be ^ 
complex of the reagents, for it reacted vigorously with water, or when 
heated above 150°. On working up the products, it was found that 
below 150° scarcely any replacement of alkyloxyl had taken place 
whilst at higher temperatures both groups seemed to be engaged with 
the formation of complex hydrocarbons. 

Ordinary acetal, however, reacted with magnesium phenyl bromide 
on the water-bath to give a 50% yield of the ethyl ether of phenyl, 
methylcarbinol, CHMePh'OEt, whilst with magnesium wbutyl 
bromide it yielded the ethyl ether of methyl\mhutylca/rhin{^ 
OEt'CHMe'O^Hg, as a liquid with an intense terpineol-like odour 
b. p. 121 — 122° (corr.), Do 0*7767, Djg 0 7612, and with magnesiuuj 
benzyl chloride it formed the ethyl ether of hen&ylmethylcarhmd 
OEt'CHMe’CHgPb, as an oil with an intense neroMike odour, b. p. 
205 — 206°, Do 0*9305, D^^ 0*9159. i-Methylcyc^ohexanol was con- 
verted into the bromide, b. p. 70°/ 13 mm., by the action of hydrogen 
bromide at 100°, and the magnesium compound of this was added to 
acetal. The lowest fraction of the product, b. p. 101°, contained ap- 
parently methylcycfohexene, and the highest, b. p. 240 — 252°, dimetbyl- 
dicj^c/ohexyl, whilst the expected ethyl ether of ^-methyhy<i\ohex}jl- 
methylcarbinol, OEt'OHMe'CgHjAMe, a liquid with an odour of aniseed, 
had b. p. 197— 198°/752 mm., Dg 0*8711, D|g 0*8564, 

The authors found it difficult to prepare pure acetone acetal, but 
obtained over 70% yields by the following means, A few drops of 
sulphuric acid were added to a mixture of acetone (1 mol.), ethyl ortho- 
formate (1 mol.) and pure alcohol (3 mols.), and, after a day, the liquid 
was made alkaline with ammonia, diluted with ether, and poured into 
very dilute ammonia. It reacted with magnesium isobutyl bromide, 
but the yield of the ethyl ether of dunethyli^obutylcarhinol, 
OEt-CMeg-C^Hg, 

was only 10—15%. This ether has b. p. 140-142°, D» 0*7964, 
D}| 0*7833, and a pronounced odour of dipentene. J. C. W. 

The History of the Quinocarbonium Theory. F. Kehhmaxs 
and F. AVentzel {£er., 1914, 47, 2274 — 2275). — A claim to the 
authorship of the quinocarbonium theory as to the structure of the 
tripbenylcarbinol salts (A., 1901, i, 638) in reply to a statement of 
Schlenk and Marcus (this vol, i, 823) ascribing this theory to 
Gomberg. - D. F. T. 

Cholesterol. XIX. /S-Cholestanol. A. Windaus and Cl. 
UiBKiG {Ber., 1914, 47, 2384—2388.) — Many attempts have been 
made to reduce the unsaturated sterols to the naturally-occurruig, 
saturated sterols, as represented by coprosterol, but hitherto without 
success. The authors showed (A., 1913, i, 969) that “ a-cholesfcanol,' 
the compound obtained by boiling cholesterol with sodium and amyl 
alcohol, is really an amyl derivative. The substance obtained by 
catalytic reduction, namely, di hydrocholesterol or j8-cholestanol, 
however, a normal product, but it is not identical with a known, 
natural, saturated sterol. The authors have now succeeded in con* 
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verting cholesterol into coprosterol by chemical means, and in demon 
strating the nature of the isomerism existing between S-cholestanol 
and ooprosterol. It is proposed to publish the results in a aeries of 
papers, as the subject is complicated. In the present communication 
some new derivatives and a new iaomeride of /3-oholestanol are 

described. 

The following esters of /S^iholestanol were prepared- proviormte 
four- and six-sided crystals, m p 
123-124®; formats, from the pure acid, long, narrow 

tablets, m. p. 83—84 ; hmzoate, from the anhydride, 

aggregates of needles, m. p. turbid at clear at 155^ and cinmmat« 
chloride, tablets, m. p. 160-161°, and again at 
192° /3-Cholestanol was also oxidised by chromic acid in 90% acetic 
acid at 60°, and the ethereal extract separated into ^-cholestanone 
jn. p. 128—129®, and the corresponding dicarboxylic acid, Co-rH 0 ’ 
The latter forma narrow tablets, m. p. 196°, and its dimethyl e^ter, 
rectangular leaflets, m. p, 66—67°, was prepared by the agency of 


jS-Cholestanol was found to suffer rearrangement to the extent of 
about 10% on boiling with sodium in amyl alcohol. After removing 
the solvent in steam, the residue was a solid which gave a precipitate 
with alcoholic digitoiiin solution. This consisted of the compound of 
the unchanged j3-cholestaaol The filtrate was concentrated, shaken 
with ether, and the extract washed several times with water. This 
aqueous extract was evaporated to dryness and the residue crystallised 
from alcohol, when €‘Chole3tanolwsL& obtained in spikes, ra. p, 181—182°, 
[a]}f-f- 33-95°. It gives the same colour reactions as /3-cholestauol and 
forms the same ketone, but ic is less soluble than its stereoisomeride, 

J. C. W. 


Some Patty-Aromatio Glycols. H. Simonis and P. Remmert 
{Ber., 1914, 47, 2307 — 2311). — By the action of organo-magnesium 
compounds in excess on phthalaldehydic acids, using anisole as solvent 
(Simonis and Remmert, this vol., i, 270), dihydric alcohols of the 
general formula OH*CHR*CgH^*CR 2 *OH can be obtained. This result 
is interesting, as the formation of a-methylphthalide from o-phthal- 
aldehydic acid and magnesium methyl iodide in ethereal solution 
(Simonis, Marben and Mermod, A, 1906, i, 32) is not decisive for the 
normal structure of the acid as opposed to the possible lac tonic structure 

whereas only the aldehydic acid structure is 


compatible with the results now obtained. 

The general method of procedure was to prepare the organo-magnesium 
compound as usual in ethereal solution, and then to introduce the 
aldebydic acid dissolved in hot anisole. On evaporating off the ether, 
a clear solution was finally obtained which, after heating, was submitted 
to further treatment in the ordinary manner. 

The reaction between o -phthalaldehydic acid and magnesium ethyl 
bromide under these conditions produced o-a-hydroxypropylpkenyldiethyl- 
carbinol, OH-CHEt-CgH^-CEtg-OH, a colourless oil, b. p. 173710 mm., 
which solidified in needles on a cold day. As is general with the com- 
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pounds now described, acetic anhydride affects only one hydroxyl eroun 
presumably the secondary one ; the acelyl derivative is a colourless oil' 
b. p. 171712 mm. ‘When the dihydric alcohol is heated with hydrol 
chloric acid in acetic acid solution for several hours, dehydration 
takes place with formation of triethylpkthalan [1:3: h-trUthyl-l : 

hydrokohenzofuran]y ^ yellow oil, b. p 

115-118710mm. 

tfioPhtbalaldebydic acid and magnesium ethyl bromide give 
m-a-kydroocypropylphenyldietkylcarbinolt a colourless oil, b. p 
174 — 177710 mm. ; acetyl derivative, b. p. 178 — I 8 O 7 IO mm. When 
kept in acetic acid solution saturated with hydrogen bromide at 15° 
for three days in the dark, one of the hydroxyl groups undergoes 
esterification, the product, m.-a-hromopropylph6nyldieihylcarbinol 
CHBrEt-CfiH^-CEta-OH, 

being an oil. 

Terephthalaldehjde and magnesium ethyl bromide react, giving 
p-a-ky droxypropylphenyidiethylcarhinol j SiJi oU, h. p. 186715 mm.; the 
acelyl derivative, b. p. 191714 mm., and the p-a-bromopropylphenyl~ 
diethylcarbmol , an oi), were also prepared. D. F, T. 

The Constitution of Dypnopinacone and its Derivatives. 
M. Delacre [Ann. Chim,, 1914, [ix], 2, 63 — 100). — A resume of work 
already published (compare A., 1892, 994; 1900, i, 603 ; 1902, i, 774* 
1904, i, 32; 1912, i, 30; Teriinck, 1905, i, 129). W. G. ’ 

The Catalytic Decomposition of Benzoic Acid. Paul Sabatier 
and A. Mailhe [CompL rend.^ 1914, 159, 217 — 220). — The authors 
have tried the effect of various catalytic agents on the decomposition 
of benzoic acid by heat. A stream of benzoic acid vapour, obtained by 
bubbling carbon dioxide through the molten acid, was passed over a 
column of the catalyst at 500 or 550°. Cerium and zirconium oxides 
and the blue oxide.s of tungsten and molybdenum are without action, 
whilst barium oxide merely combines with the benzoic acid. Reduced 
copper at 550° readily converts benzoic acid into carbon dioxide and 
benzene, The same decomposition is brought about by cadmium, zinc 
or titanium oxides and much more slowly and incompletely by thorium, 
chromium or aluminium oxides. Lithium carbonate produces carbon 
dioxide, equal amounts of benzophenone and benzene, and a small 
amount of anthraquinoue. Calcium carbonate and manganous oxide 
have the same effect, but, in the case of the latter, benzene is the pre- 
dominant product. Reduced nickel or nickel oxide decomposes the 
acid vapours at 550°, giving carbon dioxide and benzene, which then 
undergoes nipid debydrogenation, yielding carbon in a voluminous form 
and an abundant amount of a mixture of carbon dioxide, hydrogen and 
methane. Reduced iron has an effect intermediate between that of 
copper and reduced nickel, the products being benzene with a little 
diphenyl and the products of dehydrogenation of the benzene. Ferric 
oxide is first reduced to the metallic state, giving rise to phenol in this 
process, and then behaves as reduced iron. Ferrous oxide is similarly 
reduced to the metallic state, but does not produce phenol. W, G. 
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Additive Compounds of Organic Acids in Pairs 
KE-fBALL (J. Amer. Ckem. Soo., 1914, 36, 1722— 1734) _in an narV 
paper (this yol., i 858) it was shown by means of the f. p. method th!t 
many organic acids form additive compounds with dimethylpyrone and 
that these compounds should be regarded as true oaonium salts It 
„s also shown that the degree of dissociation, or, in other words the 
relative stability of the salt, is a function of the strength of the 'acid 
used. 

A study has now been made of the f.-p. curves of a series of weak 
organic acids with certain strong acids. The weak acids employed 
were benzoic, o-, m* and ;>-toImc, phenylacetic, cinnamic, acetic and 
crotocic acids, and the strong acids were trichloro-, dichloro-* and 
chloro-acetic acids. The results show that the tendency towards the 
formation of additive compounds depends on tlie difference in the 
strengths of the two acids used. Acids widely divergent in strength 
give additive compounds which can be readily isolated, whilst acids of 
similar strength show little tendency to form compounds. 

The reaction is regarded as an oxonium salt formation which may be 

represented thus : Il*C{OH):0 ± + HX:^:^R-C(0H):0<^. This view 
is fully supported by the quantitative results obtained. E. 0. 


Hydrogenation of Compounds with Aliphatic Ethylenic 
Linkings in the Presence of Nickel under Moderate Pressure. 
Asnuji BfioCHET and Maurice Bauer {Comp, rmd, 1914 159 
190—192).— Using the method already described (compare Brochet[ 
diis vol., i, 646) the authors have hydrogenated a number of aromatic 
compounds containing an ethylenic linking in the side-chain and one 
aliphatic compound. Ai-Octene readily yields octane. Cinnamic acid, 
its sodium salt and its methyl ester yield phenyl propionic acid and its 
corresponding derivatives. The hydrogenation proceeds better with 
the sodium salt than with the free acid. Piperonylacrylic acid hydro- 
genates less readily than cinnamic acid, but the conversion readily 
takes place on using the sodium salt. Anethole, eugenoi, and safrole 
readily undergo hydrogenation at 60 — 80^, whilst for ijoeugenol the 
ordioary temperature suffices. W, G. 


Hydrogenation under Atmospheric Pressure in the Presence 
of Nickel of Compounds with Aliphatic Ethylenic Linkings. 
Andre Brocket and Andre Cabaret {Compt. rend., 1914, 159, 
326—329) — The substances containing aliphatic ethylenic linkings 
which were hydrogenated in the presence of active nickel under a 
hghtly increased pressure by Brochet and Bauer (preceding abstract) 
also undergo hydrogenation under atmospheric pressure, but in this 
case the reaction takes place far more slowly and requires a larger 
amount of the catalyst. W. G 

Some Nitro- and Amino-derivatives of Salicylonitrile 
Cousin and V. Volmar (Compt. rend., 1914, 
its ' ■ E ^ cooled solution of salicylonitrile in three times 

weight of acetic acid an equal weight of nitric acid in its own weight 
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of acetic acid is gradually added. A rapid action takes place, two 
nitro-compounds being formed, which can be separated by fractional 
dilution. The first to be precipitated on the addition of water is 6 . 
nitrosalicylonitrilef which crystallises from alcohol in golden-yellow 
prisms, m. p. 132 — 133°, giving a potassium salt in the form of orange- 
coloured, prismatic needles. Its constitution has been proved by 
hydrolysis with potassium hydroxide, 6 -nitro 8 alicylic acid being ob- 
tained. The second nitro-com pound precipitated by water is 4'mtro. 
salicylonitrile (compare Meyer and Bone, 1893, i, 469). Both nitro- 
compounds have been reduced by tin and hydrochloric acid, yielding the 
corresponding amino-compounds. Q-Aminosalicylonifrils crystallises ia 
flattened prisms, m. p. 145° (decomp.), giving a hydrochlonde^ slender 
white needles decomposing at 130°. Ai-Aminosalieyhnitrile crystallises 
in slender, white needles, m. p. 158 — 160° (decomp.), giving a 
chloridSf prismatic plates, decomposing at 180°. Both bases rapidly 
become coloured on exposure to light, and they are both diazotised by 
nitrous acid at 0 °, giving diazo-com pounds capable of combining with 
amines and phenols. W. G. 

Some Reactions of Mercuric Salicylate. W. Oechsneb lk 
Contnck: [Rev. gin, Chim. pure appl.^ 1914, 17, 125 — 126), — Mercuric 
salicylate is decomposed by water, methyl or ethyl alcohol, and acetone 
at their respective b. p. ; it is partly decomposed by water or alcohol 
even at room temperature. After repeated evaporation with boilinw 
water and washing the product with water at 0° until the flltrate has a 
neutral reaction, the normal salt is converted into basic mercmc 

salicylatSf CgH 4 <C_ 0 £]>IIg, decomp. 239 — ^240°, amorphous, white 

powder, which is insoluble in the usual solvents and in the moist state 
is decomposed by heat into mercury, carbon dioxide, phenol, and 
oxygen. C. S. 

Palladoealioylates. O. A. Babbieki (Atti R. Accad. Lined, 1911, 
[v], 23, i, 880 — 885). — In continuation of the previous work (thisvo],, 
ii, 375), which showed the existence of palladous acetylacetonate, 
analogous to the corresponding cupric salt, the author has now prepared 
palladosalicylic acid and several of its salts, which are similar to the 
cuprisalicylates obtained by Ley and Erler (A., 1908, i, 177). 

T. H. P. 


Crystals of a-Ethoxy-aa-diphenylacetio Acid. A. Johnsen 
[Centr. Min., 1914, 430). — The compound, OEt*OPh 2 ‘COjH, melting 
at 114°, crystallises in colourless, anorthic tablets; [a:h:e = 
1-7019:1:0-8166; a = 72°3', j3= 116% y= 120°40']. Therearegood 
cleavages parallel to { 100 [, { 010 } and { 001 }, the other forms observed 
being {iTO} and {TOl}, E, H. K. 

Preparation of Arylamides of 2 -Naphthol- 3 -carboxylic 
Acid. Chemische Fabrik Geiesheim-Elektron (Fr. Patent, 46417S). 
— Arylamides of 2-naphthol-3-carboxylic acid may be obtained by 
heating the acid with the corresponding arylamines and a dehydiating 
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agent, such as phosphorus trichloride or thionyl chloride in an in 
djffereut lipid (compare this vol i, 48), The following iomp^unds' 
all of which gire yellow solutions in sodium hydroride folutiorhave 
been prepared ; anilvle. m. p. 243—244“; o-anMdt, m. n 167-lfiS“ 
a-Moroamlule, m. p. 225—226“; f-oMaroanilUe, m. p 258-25h»; 
a chloromUide, m. p. 241—242“ ; 2 ; S-dichloromilide, m. p. 246-2+7“ ! 
o-toluididSj m. p. 195 — 196“; ^-toluidide^ m. p. 221, 222“* ana h 

a/Vo-»h/y»h,c^/\ 

JOE I j OHl ,, J 243 ~ 


\/ 


\/\/ 


-244^ the 


P 

coni' 


aa At 4.11 043 - - pound (annexed form- 

ula), prepared from tolyl6ne-2 : 44iamine, m. p. 26 1-262“ ; ttkylanilidt, 
m. p. iDd— 104 , and the O'hydroxi/anilide, m. p. 214—215° (decomD ) 
Tbe above melting points are uncorrected, X H 

Manufacture of Salta of Acetylaalicylic [o-Acetoxybenzoicl 
Acid. Otto Gbrnqross and Hesmanr Kast (Fr. Patent, 464081) —■ 
An aqueous solution or suspension of o-acetoxybenzoic acid is stirred 
or shaken with an oxide, hydroxide, carbonate, etc., tbe mixture being 
cooled if necessary and the solution being then evaporated in a vacuum 
and the o-acetoxybenzoate separated. T H P 

The Acid Salts of Dibasic Acids. E. Jungfleisch and Ph 
Landrieu {Ann, Chim., 1914, [ix], 2, 5-56).— A resum^ of work 
already published (compare this vo!., i, 13, 416, 657), W. G 

pen-Derivatives of Naphthalene. VI. G. Erhera and G. Ajon 
{GazzeUa^ 1914, 44, ii, 92— 98).— In view of the ease with which p«rt- 
naphthindantrione and dihydroxyhetopmnaphthiudeoe undergo oxida- 
tion and reduction in presence of alkali (compare A., 1913, i, 985), the 
authors have investigated the action of sodium 
carbonate on the alcoholate of the triketone. 

The products obtained comprise: (1) ace- 
naphthaquinone j (2) ethyl naphihaliitcarhoxylaie 
(annexed formula), which crystallises in colour- 
less needles or faintly brownish-yellow prisma, m. p. 108—109°. The 
corresponding aci’c?, G|^ 3 HgO^, which may also be obtained by reduction 
of naphthalouic acid (compare Errera and Cuffaro, 
A., 1912, i, 273), forma minute, colourless needles, 
m. p. 210 — 212° When heated above its melting 

point, the acid yields naphihalide (annexed formula), 
which crystallises in yellow needles, m. p. 159 — 160°, 
and has an oxygen ring even more stable than that of phthalide. 

Methyl napkthalonatey CjgHgOgMeg, hard, almost colourless, crystals, 




CH*C0,Et 
.0 
CO 




\_/ CO 


o 


<3-Me 


VCO,H 


L. p. 130—131°, which redden in the light, and the 
ethyl ester, CjgHgO^Etg, colourless needles or faintly 
brown prisms, m. p. 94 — 95°, were prepared. 

S- Methylnaphthoic acid (annexed formula), obtained, 
together with a little naphthalidecarboxylic acid and 
acenaphthene, by vigorous reduction of naphthalonic acid with hydriodic 
acid and phosphorus, forms small, hard prisms or white, flexible needles, 
melting indefinitely at 130—131°. T. H. P. 
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Some Didepeides of Hydroxybeuzoio Acids and of 
Syringaic Acid. Kichard Lepsius (Annalen, 1914, 406, 11^21).^ 
The following didepsides have been prepared by Fischer’s general 
method : m-Methylcarhonatobmzoic acid, COgH’C^’O'COgMe, m. p 
151° (corr.), colourless needles, prepared by the action of cold i^-sodium 
hydroxide (2 mols.)aDd methyl chlorocarbonate (IT mol.)onm-hydroxy 
benzoic acid and subsequent acidification, forms with phosphorus penta- 
chloride a chiwide, m. p. 63°, colourless needles, which reacts with cold 
aqueous m-hydroxybenzoic acid and i\^sodium hydroxide (2 mols.) to 
form Z-m^Tnethylcarhonatobenzoyloxyhenzoic add, 

COgMe'O-CgH.-CO'O^CeH.-COsH, 

m. p. 169° (corr.), colourless needles. The last substance forms a 
chlonde, CigHj^OgCl, m. p. 91—92° (corr.), and is converted into 
Z-m-hydroxybenzoyloxyhenzok acidf OH'C^jH^'CO’O’CgH^'COgH, m, p. 
199° (corr.), by cold iV-ammonia and subsequent acidincabion. 

The following substances have been prepared by similar methods.- 
i-m~me(hylcarbonatohenzoyloxybenzoic acid, m. p. 201° (corr.), and its 
chloride^ m. 105 — 106° (corr.); A-m-hydroxyhenzoyloxybenzoic add 
m. p, 239 — 240° (corr.), with preliminary slight decomp. ; Z-p-meikyl 
carbonatohmzoyloxyhenzoic acid, m. p. 185° (corr.), and its chl&ride 
m. p. 120° (corr.); ^-^diydroxybenzoyloxyhenzoiG add, m. p. 254“ 
(corr.) ; methylcarbmatosyringaic add, C02H'CgHg(OMe)2‘0-C02Me, 
m. p. 191 — 192° (corr.), and its chloride, m, p. 123 — 124° (corr.); 
ethylcarhonaiosy^ingaic add, m. p. 182 — 183° (corr.), and its chlmde, 
m. p. 75° ; metkylcarhonatodisyringaic add, 

CO2H-CgH2(OMe)2*0-CO*CgH2(0Me)2-0*CO3Me, 
m. p. 223 — 224° (corr,); disyringaic a^, m. p. 260° (corr); 4- 
methylcarhonaios7jringaoyloxybmzoic acid, m. p. 203° (corr.), and 
its chloride, m. p, 150 — 151° (corr.) ; A^syringaoyloxybenzok acid, 
m. p. 208° (corr.) ; ^-methylcarbonatohenzoyloxysyringaic add, m. y. 
228 — 229° (corr.), and its chloride, m. p. 138° (corr,); ig-hydrmj' 
benzoyloxyayringaic add, m. p. 282 — 284° (decomp. corr.). C. S. 

Stability of Cinnamaldehyde. H. A die Phillips {Fharm, J., 
1914, 93, 129 — 130). — Under the usual conditions prevailing during 
steam-distillation, cinnamaldehyde, both in the pure state and as a 
constituent of cinnamon oil, is not oxidised to any appreciable extent. 

W. P. S. 

Syntheses by means of Sodamide. Propylenedimethylaceto- 
phenone Oxide [Sg-Oxido-^-benzoyl-^-methylpentane] and Some 
of its Derivatives. New Method of Preparing y-Ee tonic Acids. 
A. Haller and (Mme.) Eamart- Lucas [CompL rend., 1914, 159, 

1 43 — 1 49. Compare this vol, i, 695, 968).— Se Oxido-^-benzoyl-jS-mcth}’!- 
pentane or its dimeride {loc, di.) on oxidation in acetic acid with 
chromic acid in amount sufficient to furnish 1 atom of oxygen, yields 
jS-benzoyl-jS-inethylpentane-Se-diol, m. p. 100° ^loc. dt). If enough 
chromic acid is used to supply 4 atoms of oxygen, the product in each 
case is ^-benzoyl- ^-meihylhutyric acid, CMe2Bz‘CH2*C02H, m. p» 109*< 
This substance is obtained similarly by the oxidation of aa-dimethyl-fl- 
allylacetophenone by means of chromic acid in acetic acid solutioc. 
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Od treating a mixture of a ketone and chloroacetic arid 

ethoxide (comp»re_Darzena,A„ 1905,i, 116 ) or Th sodamide iZ 
Claisen A., 1905 i 286) a glycidic ester is obtained. Thus fLnyuZ 
propyl ketone and chloroacetic acid yield ethyl isepropylpheny Iglycidate 
which on saponidcation yields the corresponding acid m p 73° If' 
however, iodo- or bromo-acetic acids are used in place of chloroacetic 
acid an ester is obtained, b. p. 168-175°/15 mm., which on saponifica- 
tion yields an acid identical with j8-benzoyl-j3-methylbutyric acid 
Ibis method can be generalised for the preparation of a series of 
y-ketomc acids. 

On condensing 8r-oxido-^-benzoyl-,3-methylpentane with magnesium 
phenyl bromide a compound is obtained, crystallising from light 
petroleum in needles, m p. 107-108°, and from ether in prisL, 
ID. p. 122 . Analysis shows it to have the composition C H 0 
It yields an acetyl derivative, slender needles, m. p 11 9*5° 

^ fh^nylurethane, \n, 116—117°. On oxidation with chromic 
acid in acetic acid in the cold, it yields a compound C H 0 
a p. 155-156° whilst, if the oxidation is carried out the 
boiling point, the product is a compound, C^gH^gOg, m. p. 146— U7° 
The latter compound can be synthesised by the condensation of 
magnesiuin phenyl bromide with ethyl j3-benzoyl-/?-methyl butyrate, 
thus proving its constitution to bo that of yy -diphenyl- ^^-dimethyl- 
fhmnoUde (formula I), whilst that of the compound is 

l^-diphenyl-yy-dimethylpentan-oL-ol-y-olide (formula 11). 

CPh,*CMe,*Chr, 

0 CO 


(I.) 


CPfag-CMoa-CH^'CH-OH 
0 CO 


(II.) 


From this it follows that the compound, m. p. 107—108° obtained 
hy the condensation of magnesium phenyl bromide and Se- oxido-jS- ben- 
zoyl -/J-methylpentane, is h(.-oxido-p^-dimelhyl •aa.-dipht7iylpsntan-a~ol, 


OH'CPhj-CMej'OHj-CH-CH,. 

\/ 

0 


w. G. 


Aminohydroxyketo/iennaphthindene. V. G. Ereera {Gazzetta, 
1914, 44 , ii, 18 — 24). — The compound obtained by the action of 
phenylhydrazine on hydroxyketojtwrinaphthindene (compare A., 1911, 
/ i, 465 ; 1913, i, 985) has now been purified 

y \ and is shown to be aminokydroxyketo^eri- 

' ' ^ naphthindene (annexed formula), which 

) — C(OH) crystallises in shining, golden-brown leaf- 

lets, m. p. 260° (deeomp,), and is coloured 
umtly violet by hot water, and more intensely so by alkali carbonates, 
^lutions of alkali hydroxides dissolve it, giving deep violet solutions, 
acids apparently precipitate the original compound. In 
sulphuric acid it forms a yellow or reddish solution according to the 
concentration of the acid. In hot benzaldehyde it is very readily 
so uble, the solution depositing an additive product (1) in orange 
needles on cooling. When subjected to prolonged treatment with boil- 
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or 


CO NH CO 



ing alcohol con- 
taining 10% of 
sulphuric acid, 
it yields the 
annexed conj- 
pounds ^^hich 
forms bluish- 
black needles 


or plates, not melting even at 300°. 

nn corresponding -acsiy?a?Mi7io-derivatiye 

/ (annexed formula) forms orange needle?, m. p. 

/ %C’NHAc 191 — 192°, and yields an aw^ydro -com pound 
/ % (I.) in yellow needles, m. p. 185— -186° 

\__/ or in reddish-yellow plates or needles containicg 

benzene of crystallisation ; its solutions in alcohol or acetic acid show 
faint green fluorescence. 


/' 

\_ 


\-CO'C-NH. 


\_/ 


C-CH, 


^CO 


-CO‘C-NMe„ 


\ I ' ‘ 

\ c-C 

\- -/ 

a.) ^ 

When treated with methyl sulphate in alkaline aqueous solution, the 
amino-compound is converted into the hetaiiM derivative pi), which 
forms brownish-yellow, opaque lamicm, m. p. 187 — 188°, with a faint 
odour of trimethylamine ) its hydrochloride forms yellow needles. 


Chalkonesand Hydrochalkones [Phenyl Styryl Ketones and 
Phenyl Phenylethyl Ketones]. IV. 0. Baugelliki and Lvdia Mokie 
{Gazzttta^ 19U, 44, ii, 25-^34).— Further hydrogenated cbaikones 
have been prepared by the method of reduction previously described 
(A., 1913, i, 59). The same method is applied to the analogous com- 
pound, dibydrozybenzylidenecumarone, with which, although the 
chromophore group, ’CO’CIC', exists partly in a ring, only the double 

linking becomes saturated, the carbonyl group remaining unaltered. 

%Hydroxy-i’methoxyphenyl styryl kttom {b6nzylidmej.cRonQl)i 

OH*C6H^{OMe)*CO’CH:CHPh, 

prepared by the interaction of benzaldehyde and 2 : 4-dihydioxyacet-o- 
phenone monomethyl ether (p8eonol)in alcoholic solution in presence o 
sodium hydroxide (compare Emilewicz and von Kostanecki, A., i >&) 
i, 369), forms yellow crystals, m. p. 106—108° On reduction it yields 
2-hydroxy-4:-m0thoxyphenyl phenylethyl ketone, m. p. 103—104 . n 
Bargellini and Marantonio’s paper (A., 1908, i, 801), the melticg 
points of the mono- and di-metbyl ethers of 2 : 4-dihydroxypheiiy 
phenylethyl ketone should be interchanged. 

3 : ^"DiTMihoxyphenyl 3 : ^t-mUhyliMdioxy&tyTyl 

08H3(0Me),-C0-CH;CH-0aH,<°>CH„ 

prepared from 3 : 4-dimetlioxyacetophenone and pipetonaldelij'^*’ 
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forms pale yellow crystals, m. p. 140-142*^, aod gives an intense red 
coloration with concentrated sulphuric acid. 

3 : ^-Dimethoxyplunyl 3 : ^-methyUnedioxyphmyUihyl htone, 

^ 18 ^ 18^51 

forms white, woolly needles, m. p. 98 — 100°, 

3:4: t>-Trimeth^ypkenyl 3 : i-meikyUnedioxystyryl htom^ 

CeH,(OMe),-CO-CH;CH'CeH3<0>CH„ 

prepared from 3:4: 54rimethoxyacetophenone (compare Mauthner 
A., 1910, i, 680) and piperonaldehyde, forms pale yellow crystals, m. p! 
118 — 120 °, and gives a red solution in concentrated sulphuric acid. ' ^ 
3 :4: 6‘Trimthoxyphenyl 3 : i-methylenedioxypkmylethyl ketone 
forms colourless leaflets, m. p. 96 — 98°. ’ 

2:3; A-Trimethoxyphenyl 3 : i-rmthylenedioxy styi'yl ketone 

C^jHjgOg, 

similarly prepared from ? : 3 : 4-trimethoxy acetophenone (compare 
Blumbergand von Kostanecki, A., 1903, i, 644 ; Mannich and Hahn, 
A., 1911, i, 648), forms yellow, prismatic needles, m. p. 97—98°, gives 
a red solution in concentrated sulphuric acid, and on reduction yields 
the corresponding hydrochalkone, which is an oil and decomposes when 
an attempt is made to purify it by distillation, 
2-Hydroxy-4-methoxyphenyl styryl ketone (compare Woker, von 
Kostanecki, and Tambor, A., 1904, i, 184), m, p. 98°, may be prepared 
by the action of sodium hydroxide on 7 : S'dimethoxyflavanone, m. p. 
114—115°, into which it is reconverted by the action of acid. This 
transformation of a flavanone into a chalkone would appear to be of 
general character, although only one other instance of such a change 
has been previously observed (compare Perkin and Hummel, T 1904 
85,1459). * 

^-Hydroxyphenyl 3 A’dimethoxystyryl forms shining, 

white needles, m, p. 80 — 82°, 

Piperonylideneacetothienone^ 

prepared from piperonaldehyde and acetothienone in presence of 
alcoholic sodium hydroxide, forms pale yellow scales, m. p. 127 — 129°, 
and gives a red solution in concentrated sulphuric acid. On reduction 
It yields the corresponding hydrogenated cojn^jound, 

which forms white, tabular crystals, m. p. 50 — 52°, and is coloured 
dark garnet-red, but is not dissolved, by concentrated sulphuric acid, 

^^f^ydroxyhenzylcumaronc, CgH 2 (OH) 2 <i^^CH •CHjPh, obtained 

reduction of the corresponding dihydroxybenzylidenecumarone, 
p. 221 ° forms pale yellow crystals, m. p. about 120 ° ( -i-^HgO), or 
dirty white crystals, m. p. 160—164° (anhydrous). T. H. P. 
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authors have prepared a number of ketwoketi mines by heating the 
corresponding ketimines at 115° in a current of hydrogen for several 
days and separating the products by fractional distillation. They are 
all very viscous oils, coloured more or less deeply greenish-yellow, and 
having a slight odour. They are decomposed by hydrochloric acid 
yielding one molecule of ammonia and two molecules of the correspond- 
ing ketone. They do not evolve gas on treatment with magnesium 
ethyl bromide. 

Diphenylpropylpropylidenehthokelimine, 

CHgMe-CH^-CPhiN'OPhlCH-CHgMe, 
b. p. 200712 mm. ; 0*9958 ; 1'5809. 

JDiphcnylisopropylisopropyUdeneketisokstiminei 

CHMe2-CPh:N*CPh:CMe2, 

b. p. 144—14:571 mm., obtained from phenylisopropylketiminet 
NHICPh'CHMea, 

b. p. 98 — 10078 mm. 

DiphenylisobutyUsobutyUdmek&tisoketimine, 

CHMe^'CHj-OPhrN’CPhiCH'CHMeg, 
b. p. 186—187*577 mm. ; Df 0-9674 ; 1-5617. 

Di-p-tolyletkyletkylideneJcetisokstiminef 

CH2Me‘C(CoH,M6):Kr*C(CgH^Me):CHMe, 
b. p. 178 — 1797*^*5 mm., obtained from p-iolylethylketiminef 
NH:C(CgH,Me)-CH2Me, 

b. p. 94—9672-5 mm. ; Df' 0-9805 ; nf 1-5448. 

Diphenylbmzylb mzylidmeketi&oket imine, CH^Ph • C Ph ! N • CPh 10 fl Ph, 
b, p. 248 — 25072 mm,, obtained from phenylbenzylketimine, 
NH:CPh‘CH2Pb, 

white crystals, m. p. 57°. W. G. 

Reaction Between Magnesium Phenyl Bromide and Ud- 
saturated Compounds Containing a Number of Phenyi 
Groups. Doeothy A. Hahn and Ruey Muebay (/. Amer, Cfiem, Soe., 
1914, 36, 1484 — 1497). — Highly phenylated compounds containing 
phenyl groups in the a- and ^-positions to a carbonyl group offer murh 
greater resistance to the attack of magnesium phenyl bromide than 
substances containing the same number of phenyl groups in the a- posi- 
tion only; thus tetraphenylpropenone does not react at all, while bens- 
pinacolin reacts fairly readily. In order to ascertain whether other 
negative groups exert a similar steric effect, the behaviour of a/3-di- 
benzoylstyrene and of ajS'dibenzoylstilbene towards magnesium phenyl 
bromide has been examined. The result shows that the introduction 
of a phenyl group in the ^-position to a carbonyl group causes resist- 
ance to the addition of magnesium phenyl bromide in the 1 : 4 position 

{OlC*C!C); in agreement with this, Kohler has observed that a-benzoyl- 
stilbene reacts quantitatively and additively in the 1 : 4 position with 
magnesium phenyl bromide, whilst tetraphenylpropenone, as stated 
above, does not react at all. 

The reaction between a^-dibenzoyl styrene and ethereal magnesium 
phenyl bromide leads, after the usual treatment, to the formation ot 
ttjS-di ben zoy I "aj3*diphenyl ethane, m. p. 256°, and 2:3:4: 5*tetra- 
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phenylfuran m ^ 176° (accompanied by their respeotire products of 
ox.dat.on, a^-ditenzoylatiltene, m p. 212 ° and dihydroxytetraphenyl- 

a^-Dibenzoylstilbene is conveniently obtained in quantity by the 
following mpthod The dry ethereal solution containing the^additive 
Mmpound of a/d-dibenzoylstyrene and magnesium phenyl bromide is 
slowly treated with bronc.ne (1 mol.), and the mixture is treated at 
once with ice and hydrochloric acid, when dibenzoylstilbene is 
immediately precipitated. 

The reaction betw^n a^-dibenzoylstilbene and ethereal magDeaium 

formation of two suiaiancga, 
m. p. 208 and 157 respectively. These are produced by aldition in 
the 1 : 2 position and are regarded as geometrical isomeridea 

OPhBziCPh-CPhg'OH, 

for the following reasons: first, either of the two products can be 
obtained in an average yield of 80% by modifying the conditions of the 
preparation; secondly, each of the substances, dissolved in acetic 
anhydride, forms an equilibrium mixture from which both can be 
isolated by crystallisation ; thirdly, the two substances yield identical 
products of reduction and of oxidation. Thus, y-benzoyltetraphenyl- 
i'-propenol, m. p. 208°, and its isomeride, m. p. 157° (which is the more 
reactive form), are reduced by stannous chloride and hydrochloric acid, 
or by hydriodic acid and amorphous phosphorus at 160° to a substance, 
P' 185°, large plates, which is probably 'peniaphenylbutenyl 

oxide, reacts with ethereal magnesium phenyl bro- 
mide to form, ultimately, a euhstance, m. p. 232°, large plates 

or prisms, which may be hexapkenylbutewfl ether, 
(CPhg-CPhICPh-CHPhjgO. 

The oxidation of the two isomerides by hob chromic and acetic acids 
yields benzoic acid, benzil, benzophenone, and a small amount of a 
mhslance, C27Hg203, m. p. 143°. This substance probably has the 
f , .CPh-OPha-OH . 

rormula j s*oce it yields benzophenone and benzoic 

acid by further oxidation and is reduced by stannous chloride and 
hydrochloric acid to benzaldehyde and triphenyl vinyl alcohol, 0, S. 


Dibenzoylstyrene. E. Olive a r-M and ala and E. Calderabo 
[(dazzetta, 1914, 44 , ii, 85 — 92), — The action nf sunlight on di benzoyl- 
styrene in benzene solution yields the lactone of triphenylcro tonic 
acid, which is also obtained by heating the same compound at 300° 
(compare Japp and Tingle, T.,4897, 71, 1 138). The action of bromine 
in the light gives the same tribromotriphenylfuran as was obtained 
by Japp. 

The influence of sunlight does not change the action of alcoholic 
ammonia on this compound, the resulting product, m, p. 180°, 
undergoing transformation into the isomeric triphenyl pyrro lone, 
'^OL. cvi, i. 4 c 
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CO“CPh, 


(compare Japp and Tingle, loc, cif.). In view of t 


explanation suggested by Schroeter (A., 1909, i, 617) for the beczylic 
acid transposition, the compound, m. p. 180°, and its conversion into 
tripbenylpyrrolone are represented thus : 


CeH,-C(NH)-CH 


CfiH5-C{NH)*Cfl 

/\ 


. CH=CPh^ 

CPh 

With hydroxylamine, dibenzoylstyrene gives in neutral or alkaline 
solution a compound^ which crystallises in white leaflets or 

hard needles, m. p. 140 — 141°, whilst in acid solution, an isomeric 
compound, crystallising in yellow needles, m, p, 167 — 168°, is obtained 
It is suggested that these compounds are derived from a closed ring 

* CPh*CH 

tsooxazoiine, and that their structures are I_A 


^ .CPh‘CHPh , 

n<o_6hbz 


0 — CPbBz 
Such ring compounds might ri 


-CiCC- 

formed by isomeric change of the oxime, ‘ 


>C-CH-C- 
“ 6 


The compound described by Japp and Klin gem aim (T., 1890, 57, 
662) as dibenzoylstyrenemonophenylhydrazone is remarkably stable 
towards the action of acids and the author regards it as a pyrazoline 
derivative of the structure : 

CPhBzNPh oHPh^®^*’-^ 

or ^H^KcHBz-NPh ' 

Both the carbonyl groups of dibenzoylstyrene react with semi- 
carbazide, giving the compound, m, p. 211—212° (decompA 

T. H. P. 


Certain Derivatives of lodoanil. C. Lobing Jackson and 
Elmeb Keibeb Bolton (J. Amtr. Chem. Soc., 1914, 36, 1473—1484, 
Compare Torrey and Hunter, A., 1912, i, 475 ; Jackson and Bolton, 
this vol., i, 297, 550). — The substances, CgX^YjOg (where X is Br or I, 
and Y is OMe, OEt, OCHgPh, OAc, or Cfl[C 02 Et] 2 ), described in the 
paper exhibit a surprising resemblance to the corresponding chlorine 
and bromine compounds; for example, the colour is essentially the 
same, and the solubilities do not exhibit any qualitative differences. 
A comparison of the m. p. of corresponding chloro-, bromo-, and iodo- 
compounda shows that the regularity recorded in two cases by Torrey 
and Hunter (loc. ci^.) is not part of a general rule applying to all benzo- 
quinones containing halogens. 

The following substances of the type CgXgYgOg are made usually by 
the action of di-iododiphenoxy-jo-benzoquinone on the sodium derivative 
of the alcohol ; in making the dimethoxy- and diethoxy-compounds the 
first products are the hemi-acetals, which change to the quinones by 
healing with acetic anhydride: X = I, Y = OMe, light red needles, 
m, p. 196°; X = I, Y = OEt, orange-red needles, m. p. 186°; X=l, 
YaaO'CHjPh, orange-red plates, m. p. 160°; X*=Br, Y = 0*CB2 ‘“j 
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oraDgyed plates, m. p 146» (in making the last two compounds, ethyl 
alcohol must be completely absent, otherwise the diethoxy-derivative 
is obtained); Y_NHPh, dark purple needles, m. p. 240“’ 

(deoomp.); X = I, Y = NH-C 5 H^Me(p), dark purple plates, feomp 
200“ (these two are pre^red by heating di-iododiphenoxyp-bens^ 
qumone wi* aloohol and the necessary amine [rather more than 
2 mols.]),- X-I, Y = CH(OOjEt)j, yellow, fern-like crystals, m p 
138'’, (<rorfw-denvative, intensely blue): X = Br, Y = GH^m 
yellow needles, m. p. 109° The last substance (and also the preceding) 
cannot be hydrolysed without decomposing, is reduced to the correl 
ponding CflBr 2 (OH) 2 [OH(COjEt)J^ m. p. 183°, c.ilourless 

prisms, by phenylhydrazine m toluene, and reacts with bromine in 
boilipgaleohol to form Myl diiromo-^ienzoqmnone dih-omomalonabi, 
P* » yellow needles, 

Diioiodiphmoxyquinol, Ofil 2 (OPh) 2 (OH) 2 , m. p. 260°, colourless 
needles, is prepared by reducing di-iododiphenoxy-p-benzoquinone with 
phenylhydrazono in hot glacial acetic acid. Dihromodiacetoxy-^-htnzo^ 
quinone, ra. p. 205° yellow plates, is prepared by heating bromoanilic 
acid and acetic anhydride. Silver iodoanilate, C6l202(0Ag)2, dark red, 
amorphous substance, prepared from a dilute solution of iodoanilic acid 
and a slight excess of silver nitrate, is not attacked by cold concen- 
trated nitric acid, Di-iododiatnino-p-henzoqmmm, C^TjO {NH ) . m p 
230° (decomp.), brown, amorphous solid, obtained by heating^odoanil 
with an excess of alcoholic ammonia, is easily soluble in cold aqueous 
sodium hydroxide. 


Tetra-iodoquinol, Cgl 4 (OH) 2 , m. p. 258° (decomp., beginning at 238°), 
cream-coloured crystals, prepared from iodoanil and phenylhydrazine 
in hot glacial acetic acid, rapidly oxidises in the air. The diacHate, 
m. p. 285° (decomp., beginning at about 270°), colourless needles, 
ie obtained by heating the quinol with acetic anhydride and sodium 
acetate or iodoanil with acetic anhydride and a few drops of con- 
centrated sulphuric acid. The action of iodine chloride on ja-benzo- 
quinone suspended in warm carbon tetrachloride results in the 
formation of dichlorobenzoquinoue, m. p, 161°, not the expected iodo- 
compound. Q g 


Preparation of Torpenes fVoni their Hydrogen Haloids, 
Alfhed Meyek (D.B.-P. 272562).— Hydrogen haloids may be 
removed from their compounds with terpenes, such as pinene and di- 
pentene hydrochlorides, by heating with kieselguhr in the presence or 
absence of (1) an absorbent of the hydrogen haloid and (2) a diluent. 

T. H. P. 

Oil of Ocymum piloeum, Roxb. KsnixiBnusAN Bhaduri (/. 
mr. Chem. *Sbc., 1914, 36, 1772 — 1773).— A specimen of the volatile 
oil of Ocymum pilosumf Roxb., prepared from the whole plant by steam 
distillation, had 0-8872, 1-4843, and ai, - 3’7° The greater 

part distilled at 205 — 230°, and about 10% of it was absorbed by 5% 
liydroxide. The oil contained citral (41%), citronellaldehyde 
I /b), hmonene, cineole, and a little thymol. E. G. 


4 c 2 
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Oil of Port Orford Cedar Wood and Some Observations on 
rf-a-Pinene. A. W, Sghobqer {J. Ind. ^rig. Cktm., 19U, 6, 
631— 632).— The Port Orford cedar {ChanuMc^pcn’is hmoniam 
Farlalore) grows on the coastal regions of Oregon and California and 
yields an oil haring the following approximate composition : a cf-pinene, 
60—61%; dipentene, 6 — 7%; free i-borneol, 11%; esters, as borneol 
acetate, 11*5%; cadinene, 6-7%; loss, 5%. The combined borneol 
occurs mainly as borneol acetate, but esters of formic and decoic acid 
are also present. In the old oil, formic, acetic, and decoic acids occur 
in the free state. The o-pinene, after puriQcation, yielded the follow- 
ing constants; b, p. 166’0— 1561'' ; D'" 0*8631; nj? 1'4684; 
[a]o + 5l*52'’. W.P.a 

Influence of the Solvent on the Visooeity of Caoutchouc 
Solutions. F. Kiechhof {KoUoid. Zeit8ch.i 1914, 15, 30 —36).— 
Measurements have been made of the viscosity of solutions containing 
O' 5, 1, 2, and 3 grams of caoutchouc in 100 c.c. of light petroleum, 
benzene, carbon tetrachloride, trichloroethylene, tetrachloroethane, and 
pentachloroethane. In general, the viscosity coefficients run parallel 
with the numbers which afford a measure of the swelling capacity oE 
the various solvents towards caoutchouc (compare Posnjak, A,, 1912, 
ii, 912). In accordance with Hatschek’s views (A., 1913, ii, 559), the 
observed connexion between the viscosity and swelling capacity is 
probably determined by the combination of the caoutchouc with the 
solvent. The extent to which this occurs increases with the magnitude 
of the viscosity coefficient. 


Isolation of the Insoluble [Substances] in Caoutchouc. 
Gustave Bebnstein {KoUoid. Zeitsch., 1914, 15, 49 — 50.) — The author 
points out that the method described by Spence and Kratz (this vol., i, 
855) for the separation of the insoluble substances in caoutchouc is not 
novel in so far as it depends on a reduction of the viscosity of caout- 
chouc solutions. The diminution in viscosity can be brought about ia 
various ways other than by the addition of acids, and furthermore, the 
addition of sulphuric acid has previously been employed for the estima- 
tion of pure caoutchouc in the crude product (compare Marquis acd 
Heim, A., 1913, ii, 884). H. M. D. 


Biochemical Syntheses of jS-Monoglucosides of m- and 
«-Xylen© Glycols, Em. Boueqoelot and Al. Ludwig {Compt. rmi, 
1914, 159, 213-215; J. Pharm. Chim., 1914, [vii], 10, 111-116). 
—These two glucosides have been prepared by the action of emmsm 
on a solution of the glycol and dextrose in aqueous acetone, p ®- 
Xykruglycol glucosxde crystallises in very slender needles, 

IH.O, m. p. 85—95° The anhydride prepared at 100 has 
r - 46*86°. ^-^-XyUneglycol glvcoside crystallises in prismatic 
m. p 159—160°, [ajo -50'47° Both these glucosides are sliptiy 
bitter in taste, and are readily hydrolysed by 3% aqueous 
acid or by emulsin in aqueous solution. Neither reduces ^ 
solution. 
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The ^lation between Anthooyanine and Plavones 
Richard Willstatter aud Heinrich Mallison (Sitzwmber I ^ w 
Berlin., 19U 769 777).-Anthoeya„iH\ are gWsfdef^ 

<»loar-components of which (aothooyanidine) have recenUy been recoe 
nisei s o! pheDylbenzopyrylium (Willstatter, this vol 

i, 564 ). The azeiono anthoeyaoidioe into phloroglucinol and phenol! 

carboxylic acids by alkalis leaves undetermined only the position of 
tbe phenyl group in the pyylmm nucleus. Thus cyanidin chloride 
may be a or a 4-phenyibenzopyrylium derivative. The latter 
formula is improbable because a substituted beuzophenone (maclurini 
is not produced by the action of warm alkalis. If, therefore cyanidin 
chloride is (L) its relation to quercetin (II) suggests that the oxida> 
Cl 


0 OH 

OH 

(I.) 


0 OH 
OHj^N/Y — / You 
!\ A JoH\-/ 


OH CO 
III.) 


tion of antbocyanins should result in the formation of yellow mordant 
dyes and, conversely, the reduction of flavonols should yield colouring 
matters of the anthocyanin group. Observations bearing on these 
relations have been recorded about fifty years ago by Stein and by 
Hlasiwetz and Pfaunder, and quite recently by Combes Everest 
Wbeldale, and Watson and Sen (T., 1914-, 105, 389). ' ' 

The authors have reduced an alcoholic solution of quercetin by 20% 
hydrochloric acid, magnesium, and a large quantity of mercury at a 
temperature not exceeding O'", whereby a substance, called ^Ihcyanidin 
chloride, violet-red, microscopic needles, is obtained. The chloride 
readily loses hydrogen chloride and yields &\\ocyanidin, C„H,„0 
which resembles, but is not identical with, cyanidin. aZ^oCyanWin 
18 not dihydroquercetin (compare Watson and Sen, loc. cU.), but is an 
oxonium compound (annexed for- 
OH . — . mula). More important than the 

q;/\/ fjH— / ^OH examination of aZ/ocyanidin is the 

1 I C'OH^' — discovery that when the reduction 

of quercetin by the preceding re- 
CH CH agents is effected at 35°, the pro- 

ducts are aZZocyanidin chloride and 
cyamdm chloride, the latter being identical in all respects with the 
substance obtained from the cornflower and the rose. 

The formation of cyanidin from quercetin has a twofold significance. 
IS a synthesis of cyanidin, since quercetin has been synthesised by 
von Kostanecki, Lampe, and Tambor in 1904. Moreover, it proves 
be constitution of_ cyanidin chloride (I), establishes almost with 
er mty the constitutions of the nearly related aothocyanidins, 

P ^vgonidin and delphinidin, and leaves for future determination only 
cvn methyl groups in a number of other antho- 

ins derived from these by the introduction of one or more methyl 
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It follows from the preceding that an anthocyaDidin, in its acid> 
free foim, is isomeric with the flavone derivative which contaios in a 
benzene nucleus one less atom of oxygen. C. S. 


Resorcinolbenzein (3 - Hydroxy > 9 - phenylfluorone). p 
Kehemann and E. Loth ( Ber .^ 1914, 47, 2271 — 2274. Compare 
Kehrmann, A, 1913, i, 1352; Pope, T., 1914, 105, 251).— The m. p. 
of the monomethyl ether of resorcinolbenzein is 204° 

Although the preparation of the oxonium bromide of resorcinol- 
benzein dimethyl ether offers no difficulty, treatment of the alcoholate 

QMe with a warm methyl-alcoholic 

solution of hydrogen chloride gave a yellow, crystalline solid which 
even after crystallisation from a mixture of methyl alcohol and ether 
is apparently a mixture of a mono- and a di-hydrochloride. The mono- 
hydrochloride was finally obtained almost pure by repeatedly grinding 
the yellow solid with sodium chloride solution, when it remained as an 
orange-yellow solid. D. F. T. 


OMel 


Ph 


The Synthesis of BenzopyryUum Salts. Hebmakn pECKEHand 
Paul Beckek 1914, 47, 2288 — 2292. Compare Decker and 

Fellenberg, A., 1907, i, 950, 1064). — Attempts to replace resorcinol in 
the synthesis of benzopyrylium salts by phenol have proved unsuccess- 
ful, but the monomethyl ether of resorcinol can be applied with 
satisfactory results. 

By passing hydrogen chloride into a solution of resorcinol mono- 
methyl ether and dibenzoyl methane in acetic acid, a clear deep red 
solution can he obtained which, after keeping for three day^ and 
precipitating unchanged material by the addition of an equal hulk of 
10% hydrochloric acid, gives on treatment with solid ferric chloride an 
oily precipitate ; this soon crystallises and con- 
sists of 7-nietfioxy-2 : i diphenylbmzopyrylium 
ferrichloridfi (formula I), which crystallises from 
acetic acid in yellow needles, m p. 186°; the 
acetic acid solution on the addition of water 
exhibits a marked yellowish-green flaorescBnce. 
If the ferrichloride is treated with sodium 
hydroxide solution, ferric hydroxide is pre- 
cipitated and on passing carbon dioxide through the filtrate a red 
deposit of a chalkone derivative, OMe’OQHg(OH)*OPbXH*COPh, is 
produced, arising from fission of the ring of the 
primarily produced car binol (formula 11). With 
hydrochloric acid, the chalkone regenerates the 
original oxonium ealt, whilst further treatment 
with warm sodium hydroxide solution canines 
its decomposition into acetophenone 
2-hydroxy-4-methoxybenzophenone. 

The success of this synthetic process with resorcinol monomethyl 
ether disposes of the idea that the presence of a hydroxyl group io the 
para-position is necessary for the reactivity of the hydrogen atom 
involved in the condensation. On this account the failure of attempts 
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Ph 


OMel^^^’Ph*OH 
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\/\/\oci 

Ph-^^lph 
(III.) 


to effect this synthetic reaction with phenol is probably not Hna fo * 1 , 
.bsenee of the second hydroryl radicll as moch^aa to 
hydrogen atom turning the reaction into a different course. Confirn^n 
of this view IS eupplj^ed by the possibility of effecting a similar conden 
sation certainly with gome difficulty, with )3-naphthol, which possess 
BO hydrogen atom in the para-position to the reactive hydroven atom 
An equimolecular mizture of ^-naphthol and dibenzoylmethane in 
..tnl was saturated with hydrogen chloride and heated for two hours 
tube at 100 . After five to six days the deep yellow solu- 
tion was treated with solid ferric chloride, when 
2:4- diphmylnapktkapjrylium ftrrichloridt 
(formula III) separated in golden-yellow leaf- 
lets, m. p. 272—273°, the yield being poor 
Corresponding with this salt there is a colourless 
carbinol which on boiling with sodium hydr- 
' 11 f 7 oxide solution undergoes conversion into the 
red sodium salt of phenyl hydroxynaphihyUtyryl ketono 
ONa-OioHg-CPh:CH-OOPh, 

the free ketone obtainable by the action of carbon dioxide being re- 
coiidensed to the oxonium chloride when heated with hydrochloric 
acid. 

The yellow colour of the benzopyrylium salts is attributed to the 
C: 0 : group, and the postulation of other chromophores such as an 
ortho- or para-quinonoid conffguratioa is regarded as unnecessiry. 

D. F. T. 

Aromatio Selenium Compounds. HI. Selenonaphthen- 
quinone. R. Lesser and A, Schoellek 1914, 47, 2292—2307 
Compare Lesser and Weiss, A., 1913, i, 1184; 1912, i, 642).— The 
preparatioD of selenonaphthenquinone, the selenium isologue of isatin,- 
offered some difficult}^ on account of the sensitiveness of the substance 
tow-ards most reagents, in which characteristic it resembles the 
aDalogous oxygen compound coumarandione. Success was achieved 
by the application of the method used by Pummerer (A., 19 ID, i, 510) 
for isatin and thionaphthenquinone, who condensed indoxyl and 
d-hydroxythionaphtheu with aromatic nitroso -compounds and then 
hydrolysed the resulting anils. 

In the conversion of o-carboxyphenylgelenolacetic acid into 3-hydroxy- 
selenonaphthen by the action of acetic anhydride, it is advisable not to 
eat above 1{)0 — 105° At the ordinary temperature bromine attacks 

an acetic acid solution of S-hydroxyselenonaphthen with formation 
nny of a mono -bromo -derivative, whilst at higher temperatures, 
oxidation is effected with formation of “ selenindigo ” [2 : 2 '-bi 80 xy- 
80 enonaphthen], 2 - Bromo - 3 - kydroxyselenonaphthm forms woolly, 
ye ow needles, m. p. 103°; it decomposes on keeping, and when heated 
aniline gives only a resinous product. The action of chlorine on 
2-n ^cetic acid solution of the hydroxyselenonaphthen gave rise to no 
^ Wh other than “ selenindigo.” 

en treated with the calculated quantity of nitrous acid, 3-hydroxy- 
seJenonaphthen is converted into 2-m>oso-3-o ’ 

x'CO’ 
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silky, yellow needles, m. p, 154 — 166°, soluble in most solvents. It jg 
a very stable substance and can be dissolved in warm sulphuric or 
bydrocbloiic acid without decomposition ; prolonged boiling with 3{W 
sodium hydroxide solution causes the formation of diphenyldiselenide- 
di-o*carboxylic acid (diselenodifalicylic acid). When shaken in sodium 

carbonate solution with methyl sulphate, the nitroso-oxyselenonaphtheu 
gives a mtihyl derivative, yellow leaflets with a bronze lustre, m. p 
146 — 147° j it also forms an acetyl deiivative, yellow needles, m. p 
177 — 178°, and a benzoyl derivative, yellow leaflets, m. p. 184—1850 
but the action of hydroxy lamine gave only a substance of uncertain 
nature, yellow needles, ro. p, 168° (decomp.). Reduction of the nitroFo- 
compound by various agents followed a quite different course from that 
observed with the corresponding sulphur compound, and did not lead 
to the desired selenonapbthenquinone ; for example, iron and acetic 
acid gave a product which, on the addition of sulphuric acid, separated 
from solution in pale yellow tablets ; these slowly decomposed above 
200°, and apparently consisted of the svJphatei 

[c„h,<W>o.nhJh,so., 

of a very unstable base; the hydrochloride closely resembles the 
sulphate ; perchlorate, needles ; ferrichloride, crystalline. 

Selenonaphili€nqui'none-%p~dimeihylaminoanil, 

green prisms with metallic lustre, m. p. 166 — 167°, which give a deep 
red powder or solution, is slowly formed when a bimolecular proportion 
of 2iV^-aqueous sodium hydroxide is added to an ice-cold alcoholic equi- 
molecular mixture of S-hydroxyselenonaphthen and j[)-nitrosodin[iethyl- 
ai.iline; it is very sensitive towards mineral acids, but a very deli- 
quescent, crystalline, brown hydrochloride was prepared. In a similar 
manner se/cm>«apAi^eK5tttK0«c-2-a7i27, orange-coloured needles or leaflets, 
m. p. 1^6 — 146°, is obtainable from bydroxyselenonaphthen and 
nitrosobenzene, but a red substance, prisms, m. p. 145 — 146° of 
distinct nature, is concurrently formed in smaller quantity. Both 
these anils when boiled with the calculated amount of phenylhydrazine 
in acetic acid solution give the same ^-benzeneazo-Z -hydroxy seleno- 

gPh, orange-red needles, m. p. 207—208°, 

as is obtained by the interaction of 3-hydroxyselenonaphtben acd 
benzenediazonium chloride; this substance dissolves unchanged in con- 
centrated sulphuric acid, but fuming sulphuric acid converts it into a 
yellow sidphontc acid, the salts of which are red. The above anils are 
also affected analogously by boiling with hydroxy lamine hydrochloride 
in acetic acid solution containing an excess of potassium acetate, the 
product being the 2-nibroso-3-oxyseleEonaphtben described above. 

SeleDonaphtbenquiDone-2-anil proved un suited to the preparation of 
selenonapbthenquinone, as it is hydrolysed by mineral acids only when 
heated, under which conditions the quinone is resinified. With care it 
is possible to hydrolyse selenonaphthendimethylaminoanii in ice-cold 
ethereal solution by aqueous hydrochloric acid, so that a good yield of 
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sdeTwrui^ih«nquiw>TM, C^H^^g^CO, is obtained j this substance 


forms red or sometimes orange-yellow’needles, m. p. 102—103°, which 
dissolve in organic solvents to a reddish-yellow solution, and in sul- 
phuric acid to a red, gradually passing into a green ; it gives with 
coal-tar benzene a more violet indophenin coloration than does isatin. 
The quinone is decomposed when dissolved in dilute acetic acid and 
the action of dilute aqueous solutions of alkali hydro^cidea is so marked 
that, in order to prepare the corresponding quinonic acid, it is neces- 
sary to take the ethereal solution of the quinone with very dilute, 
ice-cold sodium carbonate solution ; acidification then liberates sdeno- 
naphtkeiiqHinonic acid {diphenyld{ 8 «lenide-di’ 0 -glyoxylic acirf), 
(C 03 H*C 0 -C«H,),Se„ 

orange-yellow, microscopic prisms, which have no definite m. p., and 
decompose at 200 — 285°, according to the rate ef heating. Esters of 
this acid are formed when a solution of the selenonaph then quinone 
in a primary alcohol is warmed, and the products are identical with 
those obtained by direct esterification of the acid ; the following esters 
were examined : methyl ester, yellow leaflets, m. p. 157 — 158°; tihyl 
ester, yellow needles, m. p. 125 — 126°; propyl ester, crystals, m. p. 
Ill — 112° The action of phenylhydrazine on selenonaphthenquinone, 
and also on the above esters, gave rise to complex mixtures, a small 
quantity of a suhstance^ prisms, m. p. 72 — 73°, being separated from 
the product yielded by the methyl ester. 

Towards o-diamines, selenonaphthenquinone is more reactive than 
thionaph then quinone (Bezdzik, Friedlander and Koeniger, A., 1908, i, 
200), and on mixing with an equimolecular proportion of o-phenylenedi- 
amine in cold ethereal solution, orange-yellow, microscopic needles, m, p. 


320—325°, separate, of di-%hydroxy-^~o-quinoxalyldiphenyl dudenide^ 

Sen’ is a structural derivative of the quinonic 
-la 

acid and not of the quinone. In an analogous manner 1 : 2-naphtbyl- 
enediamine reacts with the quinone, giving an excellent yield of the 


CgH-N, 

n:c(oh\ 


corresponding di-%hydroxy’^' 0 -naphihoquinoxalyldiphervyl diseUnidey 

rc H “N n 

an orange-coloured, crystalline powder, m. p. 

352 — 355°. The esters of the quinonic acid also underwent condensa- 
tion with these o-diamines in acetic acid solution containing hydro- 


chloric acid, and the products were the hydfochlorides of the preceding, 
that of di-2-hydroxy-3-o-quinosalyldipheriyl dhelenide having m. p. 
350 — 360° (decomp.). 

In boiling ethereal solution, selenonaphthenquinone enters into 
combination with aniline and with j»-aminodi methyl aniline, giving 
crystalline rnhslancfs^ yellow piisms, m. p, 218 — 219°, and garnet-red 
piis-ms, m. p. 226° (decomp.) respectively, the constitution of which, as 
well as of a gubatancCi red, microscopic prisms, m. p. 205 — 206° (decomp.), 
obtained in an analogous manner from thionaphthenquinone and 
p-aminodimethylaniline remains for the present uncertain. 

Indigoid dyes were obtained by condensation of selenonaph then - 
quinone with indoxyl and its isologues, the products being remarkable 
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for their fasibility; the condeDsation was effected by the general 
method of heating the components in equimolecular proportion in 
acetic acid aolution containing a few drops of hydrochloric acid 
Indoxyl and the quinone gave *^’14ndd6-^~8dmimapMkinindigQ'* 

\ %i7iioxyl Z'8deTwnaphthm-2-oni\, small, 

bluish' black prisms, m. p. 241 — 242°, the chloroform solution of which 
has a reddish-violet colour with a deep blue fluorescence; fuming 
sulphuric acid dissolves the substance with violet coloration, producing 
a red sulpbonic acid soluble in water. 

The selenonaphthenquinone and 3 -hydroxy thionaphthen yielded 
3 ■'Oxy'&k^-fMonapHh^nyl-Z'StknonapJiihm- 2-o/ief 

deep reddish-brown needles, m, p. 196—197° which gives a non- 
fluorescent deep reddish- violet solution in chloroform and dissolves in 
fuming sulphuric acid with decomposition, 

3'Hydroxyselenonaphthen and the quinone condense together with 

formation of 2 ; 2/ -hi&oxystUrwmphihenj CKH^<Cg^^C! 

reddish-brown needles, m. p. 186 — 187®, the chloroform solution of 
which is violet-red with a blue fluorescence, 
Z-Oxy-l^Mhionaphthenyl-^-sdenonaphihAn-^-onti 

C5H,<^o>c:c<™Xh„ 

was obtained by heating an equimolecular mixture of S-hydroxyseleno- 
napbthen and 2-bromo-3-ketodihydrothionaphthenquioone (Bezdzik 
Friedlander and Koeniger, loe. cit); it forms deep red needles, m. p. 
near 350° and in chloroform gives a violet- red colour with blue fluor- 
escence; fuming sulphuric acid dissolves it to a blue solution which 
contains a carmine-red sulpbonic acid soluble in water. 

All these dyes can be sublimed without decomposition, and are easily 
reduced to vats by sodium hyposulphite in alkaline solution, the yellow 
solutions restoring the dye on exposure to air or more rapidly on treat- 
ment with potassium ferricyanide. D. F. T. 

Alkaloids of Papaver Orientals. Walter Klee (Arch. Pkarm., 
1914, 252, 211 — 273), — In 1813 Petit stated that Popaw^r orientak 
contains narcotine, morphine, and mecouic acid. The author has been 
unable to detect any one of the three. Numerous experiments on the 
plant at different periods of its existence show that at times of vigorous 
growth thebaine is almost the only alkaloid present in the root. On 
the contrary, after the period of blooming and the withermg of the 
aerial parts, a phenolic base and only a little thebaine are present. 

A hot alcoholic extract of the dried, coarsely-powdered roots is 
diluted with water, the alcohol is evaporated, the fats, rosins, and 
chlorophyll are removed, and the mixture of crude alkaloids (about 
0*5% yield) ultimately obtained is readily separated by A-sodium 
hydroxide into a n on-phenolic constituent, which is easily identified 
thebaine, and a phenolic base. The latter has the formula 
and is therefore called iaolhebaine. 
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isoThebaine has m. p. 203— 201^ [a]lf +285*P, and crystallises in 
highly refractive, colourless, rhombic crystals [a : 6 : c 0 ' 95 U 5 : l : 
1 * 61 846], which are somewhat sensitive to light. The hydroc}d(yiidi 
easily soluble crystals, sulphate, m. p. 120 — 121 ° (decomp.), small 
needles, nitrate, and hydrogen \-tarirate, clusters of short needles are 
described. The colour reactions of the alkaloid are : concentrated 
gulpburic acid, colourless; Erdmann’s reagent, pale yellow; Frohde’s 
reagent, blue, then green, later, dark olive-green, finally, pale green ; 
Mandelin's reagent, pale olive, then olive-brown. Quite unique among 

Papaveraceae alkaloids is the behaviour of tsothebaine with concen- 
trated nitric acid which produces an intense violet coloration, whereby 
even a trace of the alkaloid can be detected in the presence of a large 
quantity of thebaine.^ 

tsoThebaine contains, in addition to the phenolic hydroxyl group, 
two niethoxy-groupa and a methylimino-group. In deciding his line 
of attack on the problem of the constitution of the alkaloid, the 
author has been guided by the inference that isothebaine, according to 
its method of occurrence in the plant, is produced from thebaine. It 
responds to Pellagras reaction just as do bulbocapnine and isocorydine, 
and also resembles these two alkaloids in forming an optically inactive 
dimlyl derivative, CjgHj^OgNAcg, m. p. 80 — 85°, colourless leaflets, by 
heating with acetic anhydride and anhydrous sodium acetate, There 
can be little doubt, therefore, that isothebaine contains the ring system 
of morphotbebaine and o;jomorphine. 

If isothebaine is formed from thebaine by- rupture of the bridge 
0 -ring and formation of an woquinoline ring, then isothebaine methyl 
ether (assuming the three methoxy -groups are in positions 3:4:6) 
and morphothebaino dimethyl ether (which is laavorotatory) will be 
optical antipodes. Morphotbebaine and isothebaine are practically 
unattacked by ethereal diazomethan© ; however, methylation occurs 
satisfactorily with nascent diazomethane in ^soamyl ether (Gadamer’s 
method). Neither of the ethers has been obtained in a crystalline 
state. Morphothehaine dimethyl ether, a faintly yellow, resinous sub- 
stance, has [ajo — 184’8“ in chloroform, and forms a hydrogen d.4artrate, 
m, p. 205° (deeomp.), [ojr, 74*3® in water, colourless needles, iso- 
Thtbaim methyl ether has [ajo -H 234*5° in chloroform, and forms a 
hydrogen \ tartrate, m. p. 226 — 227° (decomp.), [a]u -fUS® in 
water, colourless needles. The two ethers, although showing many 
similarities in their colour reactions, are obviously not optical 
antipodes. 

It is equally possible that fsothebaine may be derived from thebaine 
by rupture of the bridge 0-ring, the substituents ( 2 OM 0 and OH.) 
being in positions 3:5:6. If this is so, the exhaustive methylatiou of 
isoihebaine should yield the trimethoxyphenanfchrene obtained from 
morphotbebaine by Pschorr and Rettberg. An aqueous solution or 
suspension of the sodium derivative of tsothebaine is converted by 
methyl sulphate into isothebaine methyl ether methosulphate, 
OjoHjgOgNMe-SO^Me, 

m. p, 237—238°, [a]i> +158*1° in water, glistening needles, which is 
decomposed by boiling aqueous sodium hydroxide, yielding two methvie 
bases. One of these has m. p. 104—105°, [a]^ -283*9° in ether, 
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crystalJises in stout, colourieas needles, and is unsaturabed ; the other 
is amorphous and optically inactive. An ethereal solution of the 
methine bases reacta with methyl sulphate to form iBothebaimihitf 
meOiyl ethsr dimethosulpkalef Cj^H^gOgNMeg'SO^Me, m. p. 195— 196< 


/\0Me 

t'OMe 

h/V 
’I" ( 

MeN/ WMe 

<A/ 

H, 


colourless needles, which is optically inactive (and is therefore 
from the amorphous methine base) and is converted by warm methyl 
alcoholic sodium hydroxide into trimetbylamine And 9. irimethoxy vinyls 
phenanthrene. The latter in acetone at 0° is oxidised by aqueous 
potassium permanganate to a irimetkoxyphenanthremcarhoxijic add, 
m. p. 170 — 171°, faintly yellow needles or leaflets, which loses carboQ 
dioxide by heating with glacial acetic acid at 220° under pressure 
and yields a trimethoxyphena'titki'ene. The picratHf m. p. 160°, dark rtd 
needles, of the latter is not identical with the picrate, m. p. 109— 110», 
of 3:5:6 (i.e. 3:4: 6 )4rim ethoxy phenanthrene, but may be the 
slightly impure picrate, (m. p. 166°) of 3:4: S-trimetboxyphenanthreoe. 

Assuming this to be correct, the exhaustive 
methylation of isothebaine proves that the group 
•CH^'OHg'NMe* is attached to the phenanthrene 
nucleus in positions 8 : 9 and that the (partly 
methylated) phenolic groups are in positions 
3:4:5. woThebaine methyl ether, therefore, 
has the annexed formula. tsoThebaioe itself may 
have its phenolic hydroxyl group in position 4 or 
5, the former being the more probable. 

The oxidation of tsothebaine or of its methyl ether ^ by alcoholic 
iodine does not yield products which throw any light on the 
constitution. ^ 

Minor Alkaloids in Papaver Orientale. J. Gadameb (Arch. 
Pharm., 1914, 252, 274— 280).— In addition to the two chief 
alkaloids, thebaine and isothebaine, isolated from Papaver orieniakhj 
Klee (preceding abstract), the author has obtained evidence of the 
presence of several others in extremely minute quantities. At least 
three of these are phenolic and two are non- phenolic in character. One 
of the latter is proved to be protopine by its m. p. 204 - 205", 
crystalline form, and colour reactions ; the other was accidently lost 

before it had been examined. . , o^a ow 

One of the phenolic alkaloids is a suhiance^ m. p. about , 

darkening at 209—210°, called glaucidine. Its colour reactions are 
very similar to those of glaucine, and the magnitude of its specitc 
rotation, [olij about 50° in chloroform, indicates that it belongs to the 
glaucine, not the corytuberine, group of alkaloids. By methylation 
with nascent diazomethane in ixoamyl ether, it yields a substance 
which forms a hydrogen Uarirate exhibiting in its crystalline form ana 
colour reactions a very great similarity to glaucine hydrogen f4ar- 
trate : it is impossible to say whether or not the two substances are 
identical, because the amount of the methylated 
for analysis and the colour reactions of glaucine and glauci m ^ 
very similar. 

Complex Salts of Iron. III. G. Spaou (in«. &i. 

1914, 8, 162—204. Compare this vol, i, t)1i).—DvvpioM™ 
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yirric svlphaUt [(^ 2 ^) 2 ^®(^H^ 3 ) 4 ] 2 (® 04 ) 3 » reddish-brown powder is 
obtained by the action of a rapid current of dry ammonia on finely 
powdered, hydrated ferric sulphate for several hours at the ordinarv 
temperature. It readily loses ammonia by exposure to the air is 
rapidly decomposed by water with the formation of ferric hydroxide 
and is insoluble in most solvents except acetic and dUute sulphuric 
acid ; the sulphate radicle is completely ionisible. ^ 

By treating the complex salts of iron containing pyridine, ethylene- 
aiamine, etc., which have been previously described [loc. ««.), with dry 
ammonia, the author has observed a partial, or in the case of pyridine 
generally a total, replacement of the basic molecules, by ammonia 
Thus hydrated tetrapyridine ferric sulphate yields a tetra-fiquopyndim^ 
kpicmmim/erruj svlphai^ amorphous, brown powder, to which is eiven 
the formula [(H,0),F« Py(NH3),][(H,0)/e(NH,)J(S0,), ; this sub- 
stance, like the other complex salts of iron containing ammonia, is 
unstable in the air, and is readily decomposed by water. Hydrated 


aquotnppidineterrous sulphate is converted by ammonia into hydrated 
MTdmmimJtrrow sulphate, [Fe(NH 3 )J 80^,320, brown, amorphous 


Ethylenediamine sulphate and hydrated ferric sulphate react in 
boiling dilute sulphuric acid to form a white, amorphous suUtance, 
[Feg(en H2804)2](S0^)3,H2S04,H20, which reacts quantitatively with 
barium chloride to produce barium sulphate, and combines additively 
with dry ammonia (14 mols.) to form a double salt of ammonium 
sulphate and tetrammine-ethylenediamineferrie 'sulphate, 

[en Fe(NH3)j2(S0,)3,3(NHj2S0„H20, 

amorphous, brown powder. 

The author gives a list of the 212 complex salts of iron known at 
the present time and remarks that very rarely does aniline enter into 
the composition. He describes two such compounds, Dianilineferrous 
sdphatt,^ [Fe(NH 2 Ph) 2 ]SO^, prepared by boiling ferrous sulphate with 
aniline, is a white, amorphous substance which can be kept in the dark 
and is hydrolysed by water, yielding ferrous hydroxide and, by oxi- 
dation, ultimately ferric hydroxide. Triaquopantanilintferric sulphate, 
prepared by heating aniline and 
hydrated ferric sulphate on the water-bath, is an amorphous, reddish- 
brown powder, which can be kept in a desiccator, but is hydrolysed by 
water, 

A. mixture of hydrated ferric chloride and an excess of potassium 
thiocyanate is thoroughly ground in a mortar, at 6rst alone, 
susequently with a large excess of pyridine. The product, after being 
purified and rapidly crystallised from boiling pyridine, is a substance, 
[Fe ^’y 4 ](SCN) 2 , brilliant, black needles, which is isomeric with the 
crystalline, yellow thiocyanate obtained by Qrossmann and Hunseler 
m 1905, The two modifications are relatively stable and can be 
preserved in an atmosphere of pyridine. The black form is labile, but 
each can be transformed into the other under suitable conditions; 
^ us the black form changes to the yellow by solution in pyridine, 
yellow modification is transformed into the black by 
c orofomi. By heating, the two isomerides lose pyridine at different 
ra es; m both cases, the last molecule of pyridine is removed only 
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with difficulty above 250°. The two substauces behave alike towards 
ammonia, yielding very hygroscopic products which are probably 
h exam 01 inefer roue thiocyanate, [Fe(NHj) 0 ](SCN) 2 ,and towards chlorine 
water, whereby they are oxidised to ferric salts. The author discusgeg 
the nature of the isomerism of the yellow and the black thiocyanates 
and inclines to the opinion that they are cis and traris stereoisoinericles 
of the type C. S. 

Preparation of a Derivative of 2-Phenyl-6-methylqiiinoline, 
4-carboxylic Acid of Therapeutic Application. Chfmjscbb 
Fabkik AUF AxTiEif (voRM. E. ScHEKijJG)(Swi 8 s Patent, 64 348 
^ phenyl-^-methylquinoline-i-earbozylalef prepared from the acid by the 
oi^inary methods of esterihcation, forms white needles, m. p. 91° 
yields salts with acids, and has the advantage of tastelessness over the 
acid itself. T. H. P, 


Preparation of Acridine Derivatives from Aminohydroxy- 
naphthalenesulphonio Acids. Fahbwehkb vorm. Mbister, Lucius ife 
BrtImno (D.R.-P. 272612). — These derivatives are prepared by the 
action in the warm of tertiary aromatic amines and formaldehyde, in 
presence of dilute mineral acid, on 1 -ami nohydroxy nap hthalenesul- 

phonic acids with the ‘2-position 
unoccupied or on 2-amino- 
hydro xy n aphth alenesii] phonic 
acids with the 1 -position an- 
occnpied. They are of value 
for the preparation of colour- 
ing matters of various groups. 
The compound (annexed 
formula), prepared from 2-ainino- 
5 • hydroxy naphthalene - 7 - sul- 
phonic acid, dimethylanilice and 
formaldehyde, forms an orange- 
The analogous compound^ obtained from 
2 “amino- 6 -hydroxynaphthalene- 8 -sul phonic acid, diethylaniliiie and 
formaldehyde is orange-yellow and the compound from l-amiiio-5- 
hydroxynaphthalene-7-sulphonic acid, dimethylaniline and form- 
aldehyde, olive-green. The colorations given by these compounds with 
various reagents are described. T. H. P. 


NMe, 


\/ 

/K 

/ N \ 


SOsH,- I 

\/\/ 

OH 

red, crystalline powder. 


H 


Hydantoins. XXVIII. Synthesis of 1:3: 4.Trisubstituted 
Hydantoins from Ethyl Anilinomalonate. Treat B. Johnsos 
and Norman A. Shepard {/. Amer.Chem, Soc.^ 1914, 36, 1735—1743). 
— During the course of a study of the condensation of hydantoins 
with aldehydes, it was found that certain hydantoins do not undergo 
such condensation (Wheeler and Hoffman, A., 1911, i, 500). On 
investigating some of these cases, results were obtained which rendered 
it desirable to develop a method for prepariog 1:3; 4-trisubstituted 
hydantoins which would not involve the condensation of an aldehyde 
with a hydantoin. An account of such a method is now given. 

Diethyl henzylanUinomadonaie^ CH 2 Ph*C(NHPh)(C 02 Ei) 2 ' 

257 — 260°/50 mm., was obtained as a heavy, yellow oil by the action o 



ORGANIC CHEMISTRY. 


i. 1091 


beczyl chloride on the sodium derivative of Afiiui ^ 

Benzylanthn<maUmic acid, m. p. 170—173° forms dusters*o??^rr^®’ 
needles; its poiasmum and siiw*- salts are described \hen tbL 
is heated above its m. p.. it loses carbon dio.ide and is ^0 ^11 Lfo 

a^mtlmo-^phmylproptvnte acid, CH„Ph-t!H(NHPhVO() TI * 
170—173°, which crystallises in lustrous plates. This acid hnwov/ 
i, most oonveniently pre^red by boiling L alcoholic solution of the 
beczylamlinomalonic acid; its ethyl ester, b. p. 206— 20<)°/19 

2,8_221°/19 mm., m p. 48-49°,'forn.s stout%eKagonal pilT' " 
When a-anilino-^.phenylpmpionic acid is heated with phcnyitbio- 
carbimide, 2-tht(hi-benz^l-l : Z'diphenylkydantoin, ^ ^ 

^CO-CH-CHjPh’ 

m. p. 129-130° is produced which forms needle-like prisms, together 
with a small quantity of a-benzylindoxyl, Ph 

in. p. 271 — 272°, which crystallises in cubical prisms. 

4.&«cy^l pj^.m.p. 68-62°, 

is produced, together with a small amount of a-benzylindoxyl by the 
actioD of phenylcarbimide on a-anilino-^-phenylpropiouic acid • it can 
aho be obtained by desulphurising 2-thio-4-beozyl-l : S-diphenvl- 
hydantoin. r j 


2 - Thio-i-benzyl-l -phmylutamil, CS<^|;“>C(NHPh)-CHjPh, 

m. p. 219—220°, obtained by treating an alcoholic solution of thio- 
rarbamide with sodium ethoxide and ethyl benzjlanilinomalonate 
crystallises in stout, prismatic blocks. 75 g 


Fynmidines. LXXI. Synthesis of the Pyrimidine Nucleo- 
side, 4-Hydroxymethyluracil. Teeai B. Johnson and Lewis H 
CHEKSOFr(J. imsr. Chem. Soc., 1914, 36, 1742-1747).-In continua- 
tion of work on the nucleosides, 4-hydroxyinethyltetrahydropyrimid- 
2 :Mione (4-hydroxymethyluracil) has been prepared by a method 
analogous to that used for the preparation of its 6 -methyl derivative 

[a,, iyi3, 1 , 666). 

VJhen ethyl y-ethoxyacetoacetate (Johnson, A., 1913, i, 588) is 
condensed with thiocarbamide in presence of sodium ethoxide, 
- ethoxymethylutrahydro ■ 6-pyrimidone, 


obtained which crystallises in large, radiating prisms. 
D boiling this substance with chloroaeetic acid in aqueous solution, 
s converted into i’^thoxymethylUimfiydropynmid-2 ; ^‘dione, 

chn n'wol k ’ forms rhombic prisms ; the latter compound is not 

^ 1 ^ action of 10 % sulphuric acid at 140°, but when heated 
ncentrated hydrochloric acid at 100 ° it is converted into 
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i-iMwomithylMrakyd/ropyrimi^^ 

which crystallises in small, radiating prisms and decomposes at about 

2 1 4 — 2 1 6 °. A-Hydroxy'mthyltetrahydropyrimid-^ \ %-dionef 

prepared by treating an aqueous solution of the chloropyrimiditie 
successively with silver sulphate, hydrogen sulphide, barium hydroxide 
and carbon dioxide, crystallises in small plates; it begins to melt at 
about 240°, decomposes at about 264°, and is readily reduced by 
by dr iodic acid in presence of a little red phosphorus with formatloo of 
4-methyluracil. E. G. 

Preparation of Acid Triphenylmethane Colouring Matters. 
Fabbenfabriken vorm. Fbiedr, Bayer &. Co. (D.R.-P. 269214).— 
Sulphonic acids of alkyl or arylalkyl derivatives of m-toluidines or 
mixtures of them are condensed with aromatic aldehydes cootaining no 
alkylamino- group in the para-position to the carbonyl group and the 
leuco-com pounds thus obtained oxidised, or the amines are first con- 
densed with the aldehydes and then sulphonated and oxidised. The 
acid triphenylmethane colouring matters formed in this way are 
mostly yellowish-greeD, and are faster than those prepared in a similar 
manner from aniline. T. H. P, 

Colour and Ionisation of Crystal violet. Elliot Q. Adams 
and Ludwig Eosenstein (/. Amer, Gh^m. *Sbc., 1914, 36, 1452—1473). 
— The rate of the development of colour when alkaline solutions of 
triphenylmethane dyes are acidified has been studied by Biddle (this 
vol., ii, 115), who calls attention to the complexity of the equilibrium 
in the case of crystal-violet as a result of the possibility of the form- 
ation of mono-, di-, and tri-acid salts. The colour changes produced by 
the gradual addition of mineral acid to an aqueous solution of a 
triphenylmethane dye (methyl- violet, crystal- violet, rosaniline, para- 
rosaniline, malachita-green, and aniline-blue) are well-known. The 
authors observe that these changes in hue are accompanied by another 
change when the solutions are kept; the intensity of the colour diminishes 
greatly in strongly acidic or in alkaline solution (only in this case is 
the substance colloidal), and slowly in weakly acidic solution. 
Equivalent solutions of all strong acids produce identical effects, and 
on neutralisation the original colour is in every case re.stored, in hue 
at once, and in intensity by keeping. Evidently these changes are 
produced by reactions, which are completely reversible, of the 
ebromogens with hydrogen or hydroxyl ions (or with water). 

The phenomena, which have been fully examined in the case of 
crystal-violet as admitting of the greatest variety of salt-formation, 
necessitate two series of measurements, one dealing with the relatne 
proportions of the differently coloured substances in the solution, the 
other with the variation of the proportions of the colourless substaaces 
with the colour of the solution, . 

The equilibrium between the differently coloured forms of ^ 
violet has been examined by means of the spectrophotometer. 
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absorption spectra of acidified solutions of the dye indicate that three 
substances, res|»etively, violet, green, and yellow, prodnee the colou“ 
of all the solutions. This assumption is substantiated by the fact 
that the absorption of solutions determined experimentally aerees 
with the absorption calculated by means of the molecular extinction 
coefficients ; the completeness of the agreement establishes that three 
absorbing substances are necessary and sufficient to produce the 
observed absorption of all the solutions. By reasoning based on the 
fact that the colour of strong electrolytes is almost completely 
independent of the degree of ionisation, the inference is drawn that 
the violet, green, and yellow substances (in hydrochloric acidl are 
H N^OI HCI, and (or the positive 

ioDS produced therefrom) respectively. 

The slow changes in colour intensity mentioned above occur at a 
rate and to an extent which increase with increasing acid concentration. 
With acid concentrations less than iV/ 10,000 no measurable fading 
occurs, while in iV-acid the colour almost disappears in the course of 
au hour. The reactions involved are unimolecular in both directions 
and are greatly influenced by temperature. The reactions which 
produce colourless from coloured modifications of the chromogen all 
occur in solutions extremely dilute with respect to chromogen. On 
the assumption that the only concentrations which can be changed 
appreciably are those of the coloured and colourless substances, an 
equation of a unimolecular reaction is developed and combined with a 
second equation involving the molecular extinction coefficient, whereby 
an expression is obtained from which are calculated data supporting 
the authors’ contention that in strongly acidic solutions the principal 
colourless substance present is the carbinol ion produced by the 
dissociation of the carbinol trihydrochloride, OH* 0 (CgH^-NMe 3 ,HCl) 3 ; 
in slightly acidic solutions the concentration of the carbinol ion derived 
from OH’C(OgH^*NMe 5 ^)(CgH^*NMe 2 ,HCl )2 constitutes the largest 
part of the total carbinol concentration. 0. S. 


Derivatives of 3 : 7-Diinethyluric Acid. Heikeich Biltx and 
Paul Damm (^Annalen, 1914, 406, 22 — 59). — 3 : 7-Dimethyluric acid 
can now be easily obtained from theobromine in more than 50% yield 
by chlorinating a very finely powdered suspension in chloroform and 
heating the resulting 8-ch loro theobromine (70—80% yield) with M- 
potassium hydroxide (1 mol.) on the water-bath. 

^-ChIoro-^‘,7-di7nethyl~A^'^-iBouricacidj^^ m. p. 

^ CO*NMe-C==N^ ^ 

about 168 — 169*^ (decomp.), is obtained by vigorously chlorinating 3 : 7- 
dimethyluric acid suspended in chloroform, the excess of chlorine being 
removed by a current of dry air. The substance can be prepared more 
conveniently, although nob in so pure a state, by directing chlorinating 
theobromine in glacial acetic acid. It deliquesces in moist air, crystallises 
with difficulty, and is reduced to 3 : 7-dimethyluric acid by stannous 
chloride and hydrochloric acid. It liberates iodine from concentrated 
aqueous potassiumdodide, but aftersolution in water is not affected by this 
salt, since it reacts with water to form 3: 7-dimethyluric acid-4; 5-glycol. 

VOL. cvi. i. ^ d 
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5-Cb]or0‘3 ;7‘diinethylwiiric acid {prepared by the second method 
and thtrefore containing reacts with anhydrous ethyl alcohol 

at 0° to form 4 : ^-ditikoxy-Z ; 1 -dimethyl- i \ ^-dihydrouric acirf, 
NH-CO-“C(OEt)-NMe. 
CO*NMe*C(OEt)“-NH^ * 

m, p. 220—221° (decomp.), white> crystalline powder j the correspondicg 
dimeMcc^-coiD pound sinters at about 196° and has m. p. 216^21^ 
(decomp.). The ethei-s are reduced to 3 t 7-dimetbylunc acid by 
sodium amalgam or hydriodic acid, D 1'96. 

5>Chloro-3 ; 7 dimethjlt«)uric acid is converted by a mixture q| 
alcohol and pyridine at 0° into ^-eiho7yy-Z\'J-dimtthyl\mric odd 
m. p. 191° (decomp,), rettangular plates; the corresponding 
derivative has m.p. 205 — 206°, The ethoxy-derivative reacts witii 
alcoholic hydrogen chloride or with concentrated hydrochloi ic acid to 
form respectively 4 : 5-diethoxy-3 : 7-dimethyl-4 ; 6-dibydi ouric acid pi 
the semi-ether mentioned below, 

4 - Hydroxy-h-ethexy- 3:7- dimthyl -4:5' dihydrouric ocid, m. p 
228 — 229°, sintering at 215°, has been prepared in several ways: (ij 
by the action of concentrated hydrochloric or sulphuric acid on 4:5- 
dietbc'xy-3 : 7-diiiGethyI“4 : 5-dihydrouric acid ; (ii) % the chlorination oi 
3 : 7'dimethyluric acid in anhydrous alcohol ; (iii) by the chlorination 
of theobromine in a cooled mixture of alcohol and chloroform ; (iv) bj 
beating to boiling an alcoholic solution of 5-ch]oro-3 : 7-dimetbj]. 
isouric acid containing a few drops of concentrated hydrochloric s^cic 
(best method). The substance is extraordinarily stable, being un 
attacked by concentrated sulphuric acid at room temperature, boilic^ 
glacial acetic acid and hydiogtn chloride, potassium chlorate m 
hydrochloric acid, water at 170°, or boiling 2ii^-sodium hydroxide, ll 
yields 1-metbylhjdantoin by reduction with hydriodic acid (D 1‘96) 
methylpsrabanic acid by oxidation with nitric acid (D T5), on the 
water-bath, and 3 : 7-dimethjluric acid-4 : 5-glycol by heating will 
coDcentiated sulphuric acid at 80' — 90° and subsequent treatment wit! 
water. The preceding behaviour and the methods of preparatior 
afford satisfactory proof of the constitution of 4 -hydroxy -5-ethoxy- 
3 ; 7-dimethyI4 : 5-dihydrouric acid. Attempts to convert it into the 
diethoxy-derivative have been unsuccessful; however, it yields an 
acetyl compound, m. p. 165°, hexagonal plates. 

i-Hydroxy-5 methoxy-d : 7-dimcthyl-i : b-dihydrouric acid, m. p. 
247 — 248°, stout rhombohedra, is prepared by the same methods as the 
ethoxy-compound and resembles it in behaviour and properties. 
K-Byhroxy-^ -propoxy -3:7- dimethyl -4:5- dihydrouric acid, m. p- 
203 — 204° (slight decomp.), leaflets, is obtained by boiling 5-chloro- 
3 : 7-dimethyh‘souric acid with propyl alcohol. 

4 : 5-ZltcA/oro-3 : ^-dimthyl-i : b-dihydrouric acid, 

NH-CO— CCl-NMe. 

CO-NMe-CCl-NH^ ’ 

flattened needles or elongated leaflets containing CaH^Oj, siLteringat 
about 150°, and carbonising above 300° is obtained by vigor^ousiy 
chlorinating 3 : 7- dim ethyl uric acid in glacial acetic acid at 0 , ap 
closely resembles 5-chloro-3 : 7-dimethyHsouric acid in its properties 
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,od behaviour. When 3 : T-dimethyluric acid is chlorinated at 0° in 
glacial acetic acid containin| water (I mol.), the product is 5-cWoro4- 
jjdrMy-3;7-dime<V-l;6-d^3,dro«inc acid, stout prisms containing 
OjHA’ ’‘“d “• P- 180“, which does not exhibit 

t.he murexide reaction, and therefore is not a derivative of d^-uric acid 
The substance is converted into 3 : T-dimethyluric acid-i * 5-glyool bv 
water, into 4-hydroxy-5-0thf)xy-3 ; T-dimethyl-i : 5.dihydrouric Lid bv 
alcohol and into ^-hydroxy-Z \1-diintihyU\h-dikydrourk acid m p 
g-iO" {decomp.), stout rhombohedra, by a saturated solution of ’hydro- 
gen iodide in glacial acetic acid. The last substance is stable to alkalis 
and to concentrated sulphuric acid at room temperature, and cannot be 
converted into 3 :7-dimethyluric acid by dehydrating agents. Its 
constitution is deduced from the following reactions. U forms an 
ammonium salt, m. p. 174 — 175° (decomp.), slender needles, yields 
5-cbloro-4-hydroxy-3 : 7-dimetbyl-4 :5-dihydrouric acid, 4 hydrnxy-5- 
cthoxy-3 ; 7-dimethyl-4 : 5-dihydrouric acid, and 3 : 7 dimethyluiic acld- 
4: 5-glycol by chlorination in glacial acetic acid, alcohol, and water 
respectively, and is converted into 1-methylhydantom by fission with 
boiling hydrochloric acid. The last transformation is importart, since 
it proves that the hydroxyl group is in portion 4, not 5, 0. tS. 


Derivatives of 4 : 5-Dialkyloxy-3 : 7-diinethyI-4 : 5-dihydro 
uric Acid. Heinrich Biltz and Paul Damm (Annakn, 1914, 406 
69 — 100). Only about 50")^ of the theoretical yield of 4“hydroxy- 
6 ethoxy-3: 7-dimethyl- 4 :5-dihydrouiic acid is obtained by chlorina* 
ting theobromine in alcoholic solution (preceding abstract). By the 
addition of ether to the concentrated mother-liquor, a substance 
CiflHisOgNg, is ultimately obtained, the origin of which is explained 
below, 

By heating 4 : 5-diethoxy-3 : 7-diinethyl-4 : 5-dihydrouric acid with 
alcoholic hydrogen chloride on the water- bath until solution is complete, 
and subsequently adding ether, the hydrochloride, Ci^H^gOgN^JiCl, 
ni. p. 191 — 192° (deeomp.), leaflets, of a substance is cjbtained, which 
proves to be ethyl i-methyUmim-fi-tihox.y-\-mnhylhydantoylcarhamate, 
CO NMe^ 

^y,Q(:jfjj^)>C(OEt)-CO-NH-C02Et, m. p. 204—205“ quadralic 

prisms. The hydrochloride, which can also be prepared by the 
chlorination of theobromine or 3 ; 7-diaiethyluric acid under siiitable 
conditions, loses hydrogen chloride by treatment with water or cold 
aqueous • sodium hydroxide, and yields 3 - T-dimethyluric acid by re- 
duction with sodium an algam. The latter transformation, by suggest- 
ing that the hydrochloride is a near relative of 3 : 7-dimethyluri(; acid, 
niisied the authors as to the constitution of the carbamate until the 
discovery was made that hydrochlorides of mixed dialkyloxy-derivntives 
can be prepared. Thus the hydrochloride, m. p. 190 — 1 91° (deconip.), 
® ^'meihylimino-^eihory X-meihylhydanioyharhamaie, m. p. 

elongated prisms, is obtained from 4 ; 5-diethoxy-3 : 7-di- 
^ethyl-4 : 5-dihydrouric acid and methyl-alcoholic hydrogen chloride. 
J} ^ manner have been obtained the hydrochloride, m. p. 

““205° (decomp.), of methyl i'meihylimino-^-meihoxy’l-meihyl- 

4 i 2 
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hydantoyUavhamate, m. p. 188—189°, needles or prisms {acetyl deriv, 
atire, m. p. 184 — 185°, stout rhombohedra), and the hydfocUifrU^ 
m. p. 179—180° (decomp.), of ethyl 
hydantoylcarhamaiey m. p, 198 — 199°, long needles. 

By boiling with water or dilute hydrocblorio acid, the precediDg 
carbamates (in the form of their hydrochlorides) exchange the methyl, 
imino-group in position 4 for oxygen. Thus ethyl 4-inethyliiniDo.5. 
ethoxy-l-methylhydantoylcarbamate hydrochloride gives a quantitative 
yield of methylamine hydrochloride, the other product (the substacce 
mentioned above) being ethyl ^'^thQxy-Vmeihylkydantmjl 

carbamate, 9^™^C(OEt)-00-NH-OOjEt, m, p. 170“, etout plate,, 


which yields methyl parabanic acid by oxidation and 1 -methylhydantoin 
by reduction with hydriodic acid, D 1-96, at about 80° Methyl 
b^methoxy-l-methylhydantoylcarbamatej m. p. 110 — 120° (hydrated) or 
about 177 — 178° (anhydrous), prisms containing H^O or rhombic 
leaflets {acetyl derivative, m. p, 165 — 166°, stout rhombohedra), 
methyl b-etkoxy-\-methylkydantoylcarhamaiey m. p. 186 — 187° stout 
double pyramids, and ethyl b-methoxy-Vmeihylhydantoylca^hamatt 
m. p. 170 — 171°, stout crystals, are obtained in a similar manner. 
Ethyl 4-methylimino-5’ethoxy-l-methylhydantoylcarbamate and the 

other three substances of the same type are attacked by alcoholic 
ammonia at the carbethoxy-group, ethyl alcohol and carbon dioxide 
being eliminated and a hydantoylamide being produced. Thus ethyl 
and methyl 4-methylimino-5-ethoxy-l -methyl hydantoylearbamates yield 
i-meihylimino~5-etkoxy-\-melhylhydantoylamidef 

NH-C(:NMe) ' ' ^ 

m. p. 240 — 241° (decomp.), leaflets or plates, while methyl and ethyl 
4-methyIimino-6-methoxy-l-methylbydantoylcarbamate3, in the form 
of their hydrochlorides, yield it'methyli'mino-b'methoxy-l-imthyl- 
hydantoylami^f m. p. 254 — 255° (decomp.), clusters of elongated prisms, 
These two hydantoylamide? retain their methylimino-group even when 
they are boiled with concentrated aqueous ammonia or kept with dilute 
hydrochloric acid for many days ; by heating with concentrated 
hydrochloric acid, however, they undergo extensive decomposition. 
Solutions of the amide? in dilute sodium hydroxide, prepared at room 
temperature, exhibit an intense biuret reaction. 4-Methylimino-5- 
methoxy-l-metbylhydantoylamide does not form a silver salt or react 
with methyl sulphate and sodium hydroxide, but is readily acetylated 
by boiling acetic anhydride, forming the acetyl derivative, sintering at 
173°, decomp, 184°, long rhombohedra, which can be crystallised from 
boiling water. 

Ethyl and methyl 5-ethoxy-l -methyl by dantoylcarbam ate s are con- 
verted by evaporation with concentrated aqueous ammonia mto 

b’eihoxy-l-meihylkydanioylamide, 

206 — 207°, elongated rhombohedra or rhombic leaflets; b^metJioxy-l 
metkylkydantoylamide, obtained in a similar manner from ethyl an 
methyl S-methoxy-l-methyihydantoyicarbamates, has m. p. 225 , 
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forms an acetyl derivative, sintering at about 85° m n 110'> bv 
longed boiling with acetic anhydride. The ebhoxv* and 
^ethylhydantoylamides are identical with the prodLta obtdned by 
f d ^^toyramUe*"'^ methylation respectively of 5-hydroxy.l-methyf- 

Hypocaffeine is obtained readily and in good yield by passing 
hydrogen chloride through a fused mixture of s-dimethylcarbamid? 
and 5-hydroxy-l-methylhydantoylamide. ^ 

5-Ethoxy-l : 3-dimethylhydantoylamide obtained by treating 
5-ethoxy-l-methylhydantoylamide with methyl sulphate and 2il^-8odiuin 
hydroxide ; 6-rwlhoxy-\ ; 3-dtmethijlhyiantoylmnide, prepared in 
rioailar manner, has m p. 198“ Ethyl 5-ethxy-l : 3-dimtkylkydantoyl. 
nrhamatt, m. p. 134 and 5-msthoxy-l : 3-dimtlhylkydaniovl- 

enrUmate, m. p. 161—162“ prepared by the methylation of the 
respective monomethyl compounds, are converted into 5-ethoxy- and 
5.methoxy-l : 3 -dimethyl by dan toy lamidea respectively by concentrated 
aqueous ammonia on the water-bath. q g 


New Method of Preparation of Tetraaoles. G. Ponzio and C 
Macciotta (Gazzetia, 1914, 44, ii, 63-72).— The action of hydrazine 
hydrates on nitro-substituted arylhydrazones of u-nitrobenzaldehyde 
yields amino-derivatives of substituted 1 ; 2 : 3 : 5-tetrazoleP, hydrazonehy- 
drazides being apparently formed as intermediate products : for instance 

. npu^N:N 

^ ^<N-NHAr*NO, ^ ^<N-NAr‘NH,' 

The ease with which this reaction occurs renders it useful for the 
preparation of tetrazoles unobtainable in other ways. The reaction is 
to some extent analogous to Dimroth and Merzbacher’s synthesis of 
tetrazoles (A., 1910, i, 897). 
i‘Phznyl-\-^aminophe:fiyl -\ : 2 : 3 : ^-tetrazohy 




•N:cph’ 


prepared from co-nitrobenzaldehyde-^-nitrophenyl hydra zone, forms 
small, white prisms or long needles, m. p. 164°, turning yellow in the 
air. Like the other tetrazole derivatives described below, it gives 
with mineral acids well crystallised salts, which undergo hydrolysis 
with greater or less ease. The sulphate, (Ci3Hi^N5)2,H2S0,,H20, 
decomposing at about 215° the nitrate, C^gUjiN^HNOg, turning 
brown at about 180° and decomposing at about 200°, and the hydro- 
moride, C^gHuNg^CI, turning brown at 200° m. p. 210° (decomp.), 
were prepared. When the diazo-derivative of the sulphate is heated 
with alcohol, 1 : 4- Ji phenyl-1 : 2 ; 3 : 5-tetrazole (compare Forster and 
Cardwell, T., 1913, 103, 870) is obtained. 

^'PhenyJrX-o-aminophenyl-l : 2 :3 : ^-tetrazole, Oi 3 Hj^N 5 , prepared from 
w-uitrohenzaldehyde-o-nitrophenylhydrazone, forms flattened, yellow 
needles, m. p, 80°. 

^'PhmylA-ip^amino-Q-U>lyl-\ : 2 : 3 : ^-tetrazole, 


NH,.CeH3M6-N<JJ;?pj_- 
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prepared from wDitrobenzaldehyde-^nitro-o-tolylhydrazone, formg 
white prisms, m. p. 121°, rapidly, turning yellow in the air. 

A-Ph9uyl~l’0-chloTO‘'j^-<i'!fiiinophcTiylr \ ; 2 r 3 : 

nh,-caci-n<^; Jpi; 

prepared from w-nitrobenzaldehyde-o-chloro^nitrophenylhydrazoQe, 
forms shining, flattened needles, m. p. 134°. T. H. P. 

The A-dsorption of Electrolytes and Colloids by Casein. 
Herman Palme {Zeitach. physiol. CAcm., 1914, 92, 177 — 193).— The 
author has shaken casein with solutions of ferrocyanic acid, copper 
acetate, colloidal ferric oxide, and ferric chloride, and has debermioed 
the influence of concentration on the amount of material adsorbed by 
the casein. With the first two substances, the amount adsorbed varied 
with their concentration in accordance with the formulae put forward 
by Arrhenius, Freundlich and Schmidt. In the case of the iron coni' 
pounds it was found that the amount of iron adsorbed depended on the 
total quantity of electrolyte in the solution. H. W. B. 

Myxommucin. Adolf Oswald (Zeitseh. physiol. Chm., 1914, 

92, 144 148). — The mucin was obtained from a tumour by extraction 

with water and subsequent precipitation with acetic acid, The product 
after reprecipitation contained C 50*82%, H 7'27%, N 12'24% 
S 1-19%. and P 0 25%; and gave positive biuret, Milion’s, lantho 
proteic, Molisch’s and Khrlich's dimethylaminobenzaldehyde reactions. 
The solution in alkali was precipitated by dilute acid and the 
precipitate was not soluble in excess of the acid. It contained at 
least 12% of a carbohydrate which was split off on hydrolysis with 
a dilute mineral acid and, from the crystalline form and general 
properties of its hydrochloride, was recognised as glucosamine. 

The new mucin differs, in certain particulars, from all known 


The “Carbohydrate" Group of the True Nucleic Acids. 
R. Feulgen i^Zsitach. physiol. C/wm., 1914, 92, 154 — 158). — The author 
draws the conclusion, from a study of the properties of thymic acid, 
derived from thymonucleic acid, that the so-called carbohydrate group 
of the nucleic acids is in reality glucal or a similar substance (compare 
E. Fischer, this vol., i, 252). The reasons for this conclusion are (i) 
the ease with which the compound is destroyed by dilute mineral acid;! 
or alkalis; (ii) the production of a green pine-wood splinter reaction, 
and (iii) the rapid appearance of an intense reddish -violet coloration wi 
Schiff’s reagent. Further, the figures obtained on elementary analpis 
of nucleic acid agree more closely with the theory ou the assumption 
of glucal instead of hexose groups in the molecule. H. VV. o. 

Oxidation of Guanylic Acid to ‘‘ Xanthylic 
Means of Nitrous Acid. Martin Knopf (Zeitsch. phystoL « ■ > 

1914, 92, 159— 162).— Sodium guanylate was treated m aq 
solution with sodium nitrite and acetic acid, and the re 
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xantbyHc acid precipitated hj the addition of excess of alcohol The 
acid after purification gave a crystalline brucine salt 

^10^18O»^4^»2C23H2(jO4N2 

(needles from 30% alcohol), which began to melt at 200^^ Hydrolvaia 
of the raw product gave only xinthine, the abienoo of guaning 
showing that the guanylic acid had been completely de-amidised. 

H. W. B. 


Action of Some Diastases on the Dextrins (Mme) Z 
GKUZEW:iKA (Oompt,rmi., 1914, 159, 343— 345).— A comparison of 

the influence of amylases of animal and vegetable origin on the erythro- 
dexbrm obtained fro n starch and the achroodextrin from glycogen by 
the action of hydrogen peroxide. In the case of the amylase in 
the pancreatic juice of the dog, vegetable amylase, taka- diastase, and 
the juice of the snail, the ratio between the amounts of sugar obtained 
from the two dextrins is practically identical with the ratio between 
the amounts of sugar obtained from starch and glycigen under similar 
conditions. W, 6. 


Influence of the Reaction of the Medium on the Action of 
the Inulase of Aspergillus niger. A. Kiesel Inst. FasUur, 
1914, 28, 747 — -757). — Whilst all the acids employed increased the 
activity of the diastase, a difference was observed between acetic acid 
and mineral acids. With acetic acid the activation obtained by the 
neutralisation (to helianthin) of the diastatic solution was changed 
very slightly up to the point at which the activity was diminished. 
With mineral acids, the activity increased regularly as the acidity 
increased. In the case of phosphoric acid the maximum activation was 
within the limits between 1/90 and 1/72 mol. gram; with acetic acid 
between 1/2000 and 1/50 mol. gram. 

It was to be expected that as the activity of inulase is increased by 
acids, it would be increased by acid salts still further than by neutra 
salts. Experiments with hydrogen sodium citrate and disodium citrate 
showed, however, a reversed effect, the increase obtained with the two 
salts being respectively 19 and 101%. With dihydrogen sodium 
phosphate the increase was 131%. N. H. J. M. 


Coupled Enzyme Actions. J. Guja (Compt. rend., 1914, 159, 
274—276). — The hydrolysis of amygdalin by the emulsin of almonds 
and by the digestive juice of Helix pomxtia must be considered as the 
product of two conjoined enzyme actions, the one primary and the other 
secondary. For emulsin these actions are ; 


( 1 ) + 


.,0«N 


(2)^ Cj.Hj + HgO = HCN + CgH^-CHO + C,Hj A 
and for the juice from the Helix 


(1) CjAarOiiN + n,0 =. HCiH -b CA‘CHC) + 

(2) C„H,,0„+H20 = 2C,HiA- 

tor emulsin the velocity of proiuebion of reducing sugar increases 
With the concentration of the amygdaliu, whilst the velocity of 
formation of hydrogen cyanide is greater the lower the concentration of 
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th© amygdalio. For the juice of the Helix ^ the velocity of formation 
of hydrogen cyanide is independent of the concentration of the 
amygdalin, whilst the velocity of production of reducing sugar 
increases as the concentration of amygdalin decreases. In each case 
a low concentration of amygdalin favours the secondary enzyme 
action. W. G. 

Action of Ohymosin [Rennet] and Pepsin. I. The 
Clotting- velocity as a Measure of the Amount of Chymosin 
Present. Olof Hamuaesxbn {ZeiUch, physiol. C'Aem., 1914, 92^ 
119—143). — The author finds that the so-called Time-Law (amount of 
chymosin x clotting-time = constant), which holds good at 37 — 40° ig 
not obeyed at lower temperatures. At 20°, the chymosin may be 
much more active than at 40°, and the product correspondingly too 
large. The observations were carried out with acid and with neutral 
and dialysed extracts of stomach, with similar results in every 
case. 

The effect of dilution varies, but usually increases the activity of 
the enzyme. It is suggested that by dilution inactive enzyme may 
become active by a process of dissociation. H. W. B. 

Aromatic Areenio Compounds. VIII. Some New Re- 
duction Products of 2 :4-Dinitrophenylar8inic Acid and a 
Large Class of New Carbamio Acid Derivatives. P. Kabeer 
(Act*., 1914, 47, 2275—2283. Compare this vol., i, 890, 891),— By 
treating an ethereal solution of 2 ; 4-dinitrophenylarsinic acid with 
phosphorus trichloride and water successively (compare Ehrlich and 
Bertheim, A,, 1910, i, 451) reduction is effected to 2 
arstnoxide, CgH3(N02)2’As0, a yellow, crystalline solid which is almost 
insoluble in dilute mineral acids and the common organic solvents!, but 
dissolves in ether or alcohol containing hydrogen chloride, giving 
dinitrophenyl arsenic dichloride and in excess of aqueous sodium 
hydroxide to a yellow solution. When exposed to sunlight an ethereal 
solution of the arsenoxide gave an almost black, crystalline deposit of 
uncertain nature (compare Karrer, this vol., i, 891). 

Reduction of hypophosphorous acid in aqueous solution at 50—60“ in 
the presence of a little potassium iodide as catalyst,convei't8 2:4- 
dinitropbenylarsinic acid into 2:4:2': i' dstraniiroafsenohenzme^ 
C,H3(NOj)2-As:A8'C;eH3(NO,)^ 

which separates in reddish-brown flocks. This substance is easily 
oxidisable and is very sparingly soluble in all solvents. 

A solution of stannous chloride in hydrochloric acid at 70 — 80°, on 
the other hand, reduces dinitrophenylareinic acid to 2 : 4 : 2' : 
aminoanmobenz^nsy CgHg(NH2)2’As!As*CgH3(N 112)3, which, onpouiing 
the reaction product into acetic acid, separates in yellowish- while 
flocks of the zincichloride. The free base was obtained by dipwlviog 
the zincichloride in 2- to 3-A-hydrochloric acid and then sidding 
successively acetic acid and ether, when the base separated as s 
yellowish-white precipitate. Both the base and the zincichloride 
unstable in aqueous solution, rapidly giving a deep reddish-brown 
precipitate similar to those produced more slowly from solutions ol 
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many organic arsenic compounds 
Bertheim, A., 1912, i, 523), althoi 
concentrated hydrochloric acid. As 

solution, the filtrate from the reu prcuipnaie is round to contain 
arsenic and arsenious acids, together with m-phenylenediamine it is 
believed that the decomposition is a hydrolytic one, in which the 
molecule undergoes a primary fission according to the scheme 
RAs: AsE + 2 H 2 O - 2RH + 2;A8'0H ; 
approximately one-quarter of the tetra-am inoar sen obenzene is found to 
pass into m-phenylenediamine, whilst the remainder gives the insoluble 
brown substance. Although in the dry condition, even in an exhausted 
space, tetra-aminoarsenobenzene undergoes complete decomposition 
within forty-eight hours, the base can be coupled in the usual manner 
of meta-diamines with diazo -compounds, yielding azo-dyes containing 
arsenic, and when itself diazotised, it gives a precipitate of a reddish- 
brown substance, probably of the Bismarck-brown type. 

A remarkable property of 2 ; 4 : 2^ : 4^-tetra-aminoarsenobenzene is 
that its solution in dilute hydrochloric acid when treated with sodium 
carbonate or hydrogen carbonate gives a precipitate of the base which 
is soluble in excess, although the resulting solution is unstable, and 
shortly deposits a fiocculent solid. 3:5:3': 5'-Tetra-amino-4 : 4'- 
dimethylaminoarsenobenzene has already been observed to exhibit 
similar behaviour (Giemsa, Miinck Med. Wock, 1913, 1074), 

which is believed to depend on the formation of a carbamie acid 
derivative. The conclusion is drawn that this solubility in sodium 
hydrogen carbonate is to be attributed to the amino-groups in the 
meta-position, and examination reveals the fact that w-diamines 
generally, whether containing arsenic or not, are soluble in sodium 
carbonate or hydrogen carbonate solution in the presence of free 
carbon dioxide. This reaction is therefore of great value for the 
characterisation of meta-diamines, as ortho- and para-diamines do not 
exhibit this behaviour. That the solutions produced actually contain 
carbamie acid derivatives and not carbonates of the respective bases is 
shown by the absence of precipitation on the addition of sodium 
hydroxide, The solutions of the various carbamie acid compounds 
vary widely in stability, ranging from that derived from the above- 
mentioned tetra-aminodimebhylaminoarseaobeozene which is very 
stable to that from 2:4:2'; 4'-tetra-aminoar8enobenzene which 
decomposes in a few seconds. D. F. T. 


on keeping (compare Ehrlich and 
igh they are stable in solation in 
, after the decomposition in aqueous 


Preparation of a 3 : 6 : 3' ;5'-Tetra-ainino-4 :4'-dimethylamino- 

araenobenzene. C. F. 

® Boehringkr & SOhne 
NHMe/ ^AsIAs/ ^NHMe (Swiss Patent, 64347).— 

^ This compound (annexed 

. ^ 2 formula), m. p. 95*^ (decomp,), 

IS prepared from an arseno-benzene derivative containing, in the para- 
positiou to the arsenical radicle, the group NRMe, where R represents 
either a hydrogen atom, or a methyl group, or an acyl radicle \ this is 
treated with a mixture of nitric and concentrated sulphuric acids, and 
the 3 : 6 - diamino - 4 - methylnitroaminobenzene - 1 - arsinic acid thus 
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obtained is reduced in acid solution. The base has valuable therapeutic 
properties, as it exerts a pronounced action on trypanosomes and 
similar disease-producers, whilst its toxic effect ou the human 
organism is less marked thin that of other arsenic compounds. The 
kydrochloride, Cj^H 2 QNgA 82 , 4 HCl, is a yellowish-green powder and 
dissolves very readily in water. T. H. P. 


Physiological Chemistry. 


The Influence of the Oxygen Content of the Surrounding 
Medium on the Gaseous Metabolism and the Rate of Oxida- 
tion in the Frog. Ernst J, Lessee {Biochem. Zeitsck., 19U, 65 
400 — 408). — In a series of experiments of twenty-two hours' dura- 
tion on consecutive days, it was found that the respiratory quotient 
remained practically constant, although there were variations 
(10 — 20%) in the amount of oxygen used (rate of oxidation). The 
amount of oxygen consumed by the same frogs was found to re- 
main the same, when the oxygen of the atmosphere was reduced 
until the amount fell to below about 2 '8%. The diminution of the 
oxygen tension is accompanied, however, with a rise in the respira- 
tory quotient. The author explains these phenomena by assumiiur 
that the oxygen pressure in the cells is diminished, and this causes 
an increased rate of hydrolysis of glycogen. Sugar is thus mobilised 
and burnt. The rate of hydrolysis by glycogen is not due thus to 
the rate of oxidation of the organism, but to the oxygen tension 
in the cell. S. B, S. 

Substance Hitherto Unknown in Human and Some Animal 
Serums. W. Frieboes {Chem. ZmW., 1914, i, 2007 ; from Dmt. Mel 
Woch.y 1914, No. 12). — The substance is very similar to the acid 
saponins; it reduces gold chloride, reacts with Nessler solution, and 
is precipitated by neutral lead acetate. It is rendered non- 
poison ous by cholesterol, and less poisonous by bromine and baryta. 
The name “ saponoid " is suggested. N. H. J. M. 

The ” Specific-dynamic Action ” of Foodstuffs. S. Cserna 
and G. Kelemen (Biochem. ZeiUch., 1914, 66, 63— 74).— The inira- 
venous injection of various substances, such as sodium chloride, 
dextrose, or carbamide increases the gaseous exchanges of eviscerated 
animals (dogs). This action of various substances on gaseous 
exchange cannot be due, therefore, as Zuntz has suggested, to in- 
creased work of secretion by the alimentary tract, or to increased 
work of the kidneys. The substances must act, as Tangl has 
thought, by a general stimulation of thg cells, which increases their 
metabolism of energy and matter. S. B. S. 
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The Behaviour of Amino-acids in the Metabolism of Birds 
K. SZALAQYI and A. Kriwuscha (Bioehtin. ZeiUck, 1914 66 

139-148).— The methods of determining the amino-acids by 
van Slyke s method in the urine and faeces of birds are described 
The urine was coHected from fistulae. To a basal diet of maize 
^^«as added asparagine, glycine, and molasses with known amino-acid 
content. ^ All the asparagine was absorbed, as indicated by the 
amino-acid content of the fseces, when the animals were on the basal 
diet, and on this diet + the amino-acid. This was not the case with 
either glycine and molasses, as the addition of these to the basal 
diet caused an increase of amino-acids in fseces (3-76 — 9-03%). The 
increased amount of amino-acids in the urine varied between 2‘83 
and 6-90% of the amino-acids absorbed, the smallest numbers being 
obtained with asparagine. ^ g 

The Relationship Between the Energy. Exchange and the 
Protein Metabolism During Starvation. Paul Haei [Biochwi. 
Ztilsck., 1914, 66, 1 — 19). — The n^ces.^ary energy required for main- 
tenance of dogs at their critical temperatures (28°) during the 
first (second to eighth) days of starvation varies with different 
individuals between 700 and 1,000 cal. per square metre of body 
surface. The minimal amount is independent of the size of the 
animal,, but depends on the amount of protein decomposed in the 
body. The increase of energy depends, not only on the larger 
amount of protein destroyed, but also on an increased combustion 
of the fat. This latter phenomenon appears to be due to some 
specific dynamic action of the decomposed proteins; the degradation 
products of the latter may perhaps exert some sort of chemical 
action on the fats, so as to render them liable to combustion. 

S. B. S. 

The Energy Exchange on Insufficient Diets Paul Haki 
{Bioche'in, Zsiisch., 1914, 66, 20 — 47). — If a dog, after a short period 
of starvation, is fed daily with an amount of milk which is in- 
sufficient for its energy needs, the daily exchange in chemical 
energy during this period of chronic underfeeding is either slightly 
increased or else it shows a gradual apparent decline. It shows an 
increase in those animals which in the foregoing period of starva- 
tion and during the period of underfeeding undergo only a slight 
loss of proteins, whereas it shows a decline in those animals in which 
the loss in proteins is relatively high. The milk exerts a specific 
dynamic action, which can be demonstrated in those animals 
which have suffered a protein loss, and in which, therefore, the 
energy necessary for maintenance has diminished. S. B. S. 

The Permanent Intravenous Injection of Peptones and 
Henriques and A. C. Andersen {Zeitach. physiol. Chem., 
1^4 — 211. Compare this voL, i, 107, i029). — The 

author has found it possible to maintain goats alive for two and 
a-half days after the removal of their intestines. During this time 
tie ammals have retained a small amount of nitrogen when fed 
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by the author's method of permanent intravenous injections with 
the products of tryptic-ereptic digestion of meat. The agency of 
the intestinal cells is, therefore, apparently not essential for protein 
synthesis. 

Attempts to maintain nitrogenous equilibrium in goats or calves 
by intravenous injections of Witte’s peptone, casein, and egg-white 
were usually unsuccessful owing to the acute toxic action of these 
substances. A positive nitrogen balance was obtained by the 
injection of serum into a goat, a turkey, and a calf, but in most 
experiments symptoms of poisoning supervened, resulting in death 

H. W. B. ’ 

Eetimations of Tryptophan in Normal and Pathological 
Kidneys. Elisabeth Rukchin [Biochem. Zeitsch,, 1914, 65, 451—459) 
-life estimation of tryptophan was made in human kidneys re- 
moved from a large number of cases in which the organs were 
normal and abnormal. The expressed juices and the residues were 
investigated separately, and were then digested for twenty-four 
hours with trypsin. The tryptophan in the digest was estimated 
by means of p-dimethylaminobenzaldehyde, the blue colour pro- 
duced being compared with a standard ammoniacal copper solu- 
tion according to Herzfeld’s method. The tryptophan was found 
to be somewhat higher in normal than in pathological cases, and 
increases generally with the age of the individual. The lowest 
figures were found in a case of chronic interstitial nephritis. 

S. B. S. 

Extractives of Muscle. XVI. The Isolation of Carnosine 
by means of Mercuric Sulphate. M. Dietrich {Zeitsch. physiol. 
Chem.y 1914, 92, 212 — 213). — Carnosine is precipitated from the 
aqueous extract of muscle by mercuric sulphate dissolved in 5% 
sulphuric acid instead of by the more expensive phosphotungstic 
acid. The addition of two volumes of alcohol and a little ether 
just before the mercuric sulphate solution greatly increases the 
rapidity with which the carnosine is precipitate. By this method, 
O' 17% of crystalline carnosine was obtained from calf’s muscle. 

H. W. B, 

The Occurrence of Carnosine, Methylguanidine, and Car 
nitine in Mutton. J. Smorodinzev (Zeitsch. physiol. Ckem., 1914, 
92, 221 — 227. Compare this vol., ii, 759). — An extract of 
mutton was analysed by two methods: (1) precipitation of the 
bases directly with mercuric sulphate in sulphuric acid solution, 
followed by treatment of the filtrate after removal of the mercury 
with phosphotungstic acid; (2) treatment with lead acetate, and 
subsequent isolation of the bases with phosphotungstic acid. 
Method (1) gave, as in the case of the extract of beef (loc. cU.), 
more purine, carnosine, and carnitine, but less methylguanidme, 
than method (2). Expressing the results as percentages of the 
fresh muscle of the sheep, the amount of purine extracted was 
0*058, carnosine 0*115, methylguanidine 0‘038, carnitine 0 047, and 
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creatine 0‘173. Extract of beef 
carnosine as extract of mutton. 


contains three times as much 
H. W. B. 


Preparation of Carnosine from the Broth Formed During 
the Sterilisation of Meat by Steam in the Honnecke Mea^ 

steamer. J. Smorodinzev CAem., 1914,92 228 230 

Compare preceding abstract).— By means of the mercuric sulphat^ 
process, 22‘4 grams of carnosine were obtained from 10*5 litres of 
broth. This represents about 0*064 gram of carnosine per 100 
grams of ox muscle. It follows that during the process of sterilisa- 
tion about three-fourths of the extractives are retained in the 
meat. H. W. B. 


The Influence of a Diet Poor in Calcium on the Composition 
of Growing Bones. Stephan Wbiser {Biochem, Zfiisch,^ 1914, 66 
95— 114) —As a result of experiments on young pigs, it was found 
that a diet poor in calcium caused the increase of body-weight to 
be 20% less than in control animals fed on a diet with normal 
calcium content. If the calcium deprivation continued for a 
longer period, the animals commenced to lose weight. The appear- 
ance of the bones of the animals on a calcium-poor diet was also 
different. They were thinner, deformed, and easily cut witli a 
knife. The growth and weight of the skeleton was not, however, 
smaller, but the bones were richer in water and poorer in calcium 
ajid ash-content when calcium was withheld. The amount of alkalis 
in the ash in the bones of animals on calcium-poor diet was larger 
than in the control animals, and they contained more sodium than 
potassium. g_ 


The Action of Moderators (Buffers) in Altering the Acid- 
base Equilibrium in Biological Fluids. Max Koppel and' K. 
Spiro (fitoc/ww. Z^iisch. 1914, 65, 409 — 439). — A definition is given 
of the moderating (buffer) action of substances. The amount S 
of an acid added to a solution produces a certain change in the 
negative exponent of the hydrion concentration p -log[^]). 
Suppose a given amount of acid produces a change ^p in the 
absence of a moderator, and the same change is produced by an 
amount in the presence of the moderator. The moderating 
action P can then be indicated by the expression 
The following expression for the moderating action of a weak 
acid is then deduced from the laws of ionic mass reaction, 
P~ ~ A.ks,Tl (Ag -I- log 10, where a:: ^the hydrion concentration, 

As=the di^ociation constant of the acid, and A is the equivalent 
concentration in which it is present. Prom such an expression it 
IS evident that the moderating action of an acid is proportional 
to the equivalent concentration in which it is present. Where x 
IS very large (that is, in the case of strong acids) or very small 
(as m the case of strong bases), the value of F becomes, therefore, 
small. The maximum is where the value x — kj, 
^at is to say, the buffer action of a monobasic acid exliibits its 
maximum when the hydrion concentration is numerically equal 
0 Its d^issociation constant. Just half of the acid is then present 
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as free acid and the other half as salt. All moderators, therefore 
act efficiently for a certain value of p. In the above formula, if 
xr=kt, P=~A/41oglO. From this it fallows that the maximal 
buffer action of all weak acids in the same equivalent concentra- 
tion ia the same, and is proportional to that concentration. For 
a normal acid P = - log 10/4. It is not, therefore, correct to speak 
of strong or weak buffers,” apart from the concentration, as this 
buffer action depends only on the position of the substance in the 
series of p values. 

Owing to the maintenance of a constant neutrality in the 
organism, just those acids will he effective as buffers the value 
of which is near 10 (that is, the hydrion concentration of the 
neutral point). It is for this reason that phosphoric and carbonic 
acids act so effectively in the body fluids, etc. 

Similar theoretical deductions have been made as to the buffer 
action of ampholytes. Here, three cases can be distinguished 
(ifcj,=the basic and the acid dissociation constants of the ampho- 
lyte) : (1) When hi,,ks'>k^ll^. In this case there is only one 
point of maximal action of the moderator, viz., at the isoelectric 
point of the ampholyte. (2) When < A;„/16. In this case 
the moderating action is at a minimum at the isoelectric point of 
the ampholyte. There are in this case two points of maximal 
action, situated equidistantly from the isoelectric point, and of 
about the same magnitude. (3) The third case is when 
This is of theoretical interest only. 

The theoretical considerations have also been applied to the 
determination of the positions of maximal moderating actions in 
the case of substances with two or more dissociation stages (poly- 
basic acids, etc.). 

The theoretical deductions are illustrated by curves showing the 
moderating action of acetic acid, glycine, and various urines, the 

_ Sq) values being plotted as the ordinates and the p values on 
the abscissae. S. B. S. 

Doea Normal Urine Contain Free Glycerol? Farbas 

{Biochem. Zeitsck,, 1914, 66, 115— 121).— A melhod is described for 
obtaining the glycerol by distillation in steam in a vacuum of the 
liquid under investigation, the apparatus used for this purpose 
being figured and describ^. The glycerol in the distillate was 
then estimated by the Zeisel-Fanto method. The glycerol was also 
estimated directly in the urine by the same method, after the 
latter had been treated consecutively with silver nitrate, barium 
hydroxide, and carbon dioxide. Only a faint opalescence was 
obtained in the silver nitrate in the glycerol estimation in 100 c.c. 
in both cases — no more than was obtained in blank experiments. 
The conclusion is drawn that the urine contains no free glycerol. 

S. B. S. 

The Detection of Peptides in Urine by means of the 
p-Oresol-tyrosinasG Eeaction. R. Chodat and B. H. Kummer 
(Biochem. Ztitick, 1914, 65, 392— 399),— All normal urines give 
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a positive reaction with the f^cresol-tyrosinase reagent: all urines 
investigated contain polypeptides, but no tyrosine or peptides 
yielding tyrosine were found. There is also found in ume a 
thermolabile substance which inhibits the action both of tyrosinase 
and trypsin. ' ^ 

Studies on Water Drinking. XVIII. Relation Between 
Water Ingestion and the Amiuonia, Phosphate, Chloride and 
Acid Excretion. D, W. Wilson and P. B, Hawk [J. Amer, Chem. 
SoC; 1914, 36, 1774— 1779).— Earlier experimenU (WilU and Hawlrj 
this vol, i, 223) showed that an increased ingestion of water 
resulted in a proportional increase in the ammonia excreted in the 
urine. A further study of this question has now been made, and 
also of the relationship of the ammonia output to the chloride, 
phosphate, and acid excretion, ^ 

The amount of ammonia excreted again increased with increased 
ingestion of water. The excretion of chlorides showed only a small 
variation with the amount of water taken, and, at certain points 
iu the experiments, a retention of chlorides was observed, which 
was probably due to the effort of the body to maintain the normal 
osmotic pressure in its various fluids, A similar retention occurred 
in the case of the phosphates and acids, but, in spite of this 
tendency to obscurity, the small differences observed were sufficient 
to show significant increases in the output of both phosphates and 
acids after the ingestion of large quantities of water. E. G. 

Studies on Water Drinkicg. XIX. Intestinal Putrefaction 
as Influenced by the Ingestion of Softened and Distilled 
Water. C. P. Sherwin and P. B. Hawk (J, Amer. Chein. Soc,, 1914, 
36, 1779 — 1784). — Experiments are described which show that 
both softened and distilled water, when taken with meals in 
quantities of 500 — 1000 c.c., tend to cause a decrease in putre- 
factive processes in the intestine as indicated by the urinary 
iudican excretion. It is noteworthy that when the greatest de- 
crease in the indican output occurred, that is, during the period 
of copious drinking, the ethereal sulphates excreted showed a 
marked increase. This failure of the indican and total ethereal 
sulphate values to run, parallel to one another affords evidence in 
favour of the view that indican has a different origin from the 
other ethereal sulphates. E. G. 

The Chemical Composition and Physical Properties of the 
Urines of Ducks and Fowls. Kornelius Szalagyi and Alexander 
Kriwuscha {Biockem. ZeitscL, 1914, 66, 122—138).— The urine was 
in both cases obtained from premnal fistulas. The following factors 
were determined : total nitrogen, ammonia, carbamide, uric acid, 
proteins, amino-acids (by van Slyke’s method), colloidal substances 
(hy Salkowski’a method*), carbon (by wet method), caloric values, 
composition of ash, acidity, specific gravity, osmotic pressure (by 
freezing-point method), electrical conductivity, surface tension, 
viscosity^ refraction, and rotation of polarised light, S. B. S. 
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The Colloidal Nitrogen of the Urine and its Significance for 
the Clinical Diagnosis of Carcinoma. P. L. J. de Bloeme, S. P. 
SwABT, and A. J. L. Terwen [Bioch^m, Zeitsch., 1914, 65, 345—359). 
—The nitrogen precipitabie by Kojo’s zinc sulphate method was 
estimated, and also the purine substances and uric acid contained 
in this precipitate. In cases of carcinoma, no very definite differ- 
ences could be detected in the analyses which would serve any 
purpose of clinical diagnosis. It was found, however, that the 
amount of non-dialysable nitrogenous substances in the zinc pre- 
cipitate was considerably higher than that found in the normal 


Bactericidal and Antitoxic Action of Lanthanuna and 
Thorium Salts on the Cholera Vibrio. Therapeutic Action of 
these Salts in Experimental Cholera. Albert Frouin and 
D. PounsKY {Compt. rend,^ 1914, 159, 410 413). After mixing the 

microbic emulsion with an equal volume of lanthanum sulphate or 
thorium sulphate solution, centrifuging the mixture after thirty 
minutes, and suspending the microbic deposit in a volume of 
saline solution equal to that of the original emulsion, a guinea- 
pig was able to survive a peritoneal injection of an amount equal 
to twice that which proved fatal in eight hours without previous 
treatment. An injection of three and a-half times the fatal dose 
killed the guinea-pigs at the end of twenty-four to thirty-six hours 
when using" lanthanum sulphate, but they survived this amount 
after its treatment with thorium sulphate. Phagocytosis and dis- 
solution of the vibrio in the peritoneum of the guinea-pig is much 
more rapid in the case of the cultures treated with the above salts. 
In the case of monkeys, the culture was administered by the mouth 
after the purgative effect due to an ingestion of sodium sulphate 
had been produced, and then either six or twelve hours later 
40 c.c. of a 2% solution of thorium or lanthanum sulphate was 
given by the mouth. In the case of the six hours intervals, the 
monkeys survived after treatment with either of the salts, hut 
with the twelve hours, the animals died when lanthanum sulphate 
was administered, but survived when thorium sulphate was used. 


The Combustion of Sugar in Pancreatic Diabetes. III. The 
Sugar Consumption in the Surviving Intestine taken from 
Docs v?ith Pancreatic Diabetes. F. Vekzar and J. Krauss 
[Biochem, Zeitsch., 1914, 66, 48-55).-The consumption of sugar by 
the surviving intestine of dogs suspended in oxygenated ^iyrode 3 
fluid to which dextrose had been added was investigatea. n e 
tines from both normal and depancreatised animals were employ • 
The results obtained were somewhat irregular, li^tlej^onsumpuo 
of sugar occurring, as a rule, in the first two hours. No i ere 
could bo detected, however, between the sugar consumption oi t 
organs of the normal and depancreatised animals. Supr i 
stimulate the movements of .the intestines as it does that ot ^ • 
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The Combustion of Sugar in Pancreatic Diabetes. IV The 

Disappearance of the Blood-sugar after Evisceration of Normal 
Animals and Animals with Pancreatic Diabetes T ^ 
and M. Sbimeh {Biochtm. Zeiteck, 19U, 66 56— 62)'— Th ^ 
disappearance of the blood-sugar after evisceration hcth ofTorLi 
and depancr^tised animals. The authors confirm in this rrap^t 
the results of Macleod and Pearce. They direct attention to the 
fact, however, that it is not justifiable to draw from these exneri 
ments the conclusion that sugar can be destroyed in the blood of 
depancreatised animals. g g g 

The Combustion of Sugar in Pancreatic Diabetes V F 
ZM., 1914, 66, 75-94).-lt has been shown 
that injection of dextrose increases the respiratory quotient of 
normal animals, but not of depancreatised animals. The possible 
explanation of this fact is that the depancreatised animals have 
lost their capacity for burning sugar. There is, however, another 
possible explanation, viz,, that the organism is already overladen 
with sugar, and therefore the injection of further quantities cannot 
increase the respiratory quotient. The experiments seem to 
indicate that the latter explanation is not correct, for if suear 
is injected into animals shortly after the removal of the pancreas 
(one or two days), injection of sugar still causes a rise in the 
respiratory quotient, although there is marked hyperglycsemia. 
The power of burning* the increased sugar injected is only lost 
some days after the removal of the pancreas. Similar results were 
obtained with laevulose. 


It has been shown by Macleod and Pearce that when the liver 
is excluded from the circulation of a depancreatised animal the 
blood-sugar diminishes. The explanation suggested is that the 
liver exerts an inhibitory action on the sugar destruction, but that 
this action is paralysed by the pancreas. If this explanation is 
correct, then the injection of dextrose into a depancreatised animal 
in which the liver is excluded from circulation should give rise to 
a higher respiratory quotient. The experiments of the author, 
however, show' that this does not take place. After reviewing 
various experiments on the subject, he draws the conclusion that 
an animal with pancreatic diabetes can in some way cause the 
sugar to disappear, but that it has lost the power of burning it 
completely so as to yield carbon dioxide. S. B. S. 


Physiological Action of Aromatic Mercury Compounds. IV. 
FERDINAND Blumenthal and KuRT Uppendeim {Biochem. Zeiiick, 19U, 
, 60 478). Details are given of the action of a large number 
0 mercury compounds after single and repeated injections into 
animals. Compounds in which the mercury is both masked and 
ionised were used. The organs were examined to determine the 
prince of the mercury. It was found that the liver was the 
ony organ in which the metal was constantly stored, and this 
appen^ in all cases with the exception of colloidal mercury and 
m sodium and mercu^ salts of diaminodiphenylcar boxy lie acid, 
appears as if the diamino-group inhibits the deposition of the 
VOL. (M. i. 4 g 
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metal in the liver. In toxynone (sodium acetylaminomercurl- 
benzoate) this does not happen, as a hydrogen atom of the 
amino-group is in this case replaced by acetyl. There is no 
relationship between the toxicity of a compound and its afl&nity 
for the tissues. It is assumed that the mercury acts thera- 
peutically by being taken up in the liver, and there con- 
verted into a product toxic to spirochetes. As a result of the 
work on mercury compounds generally, the conclusion is drawn 
that there is no organic mercury compound which surpasses 
in its action for the treatment of syphilis the ordinary inorganic 
medicaments in the same way that salvarsan and atoxyl surpass 
ordinary arsenic compounds in the treatment of syphilis and sleep- 
ing sickness respectively. If such an organic compound might he 
chosen for therapeutic purposes it is toxynone, as it can be applied 
intravenously with advantage. S, B. S. 

Tne Behaviour of Glycuronio Acid in the Organiam. Johannes 
Bibehfeld {Biock&fil. ZniUch.^ 1914, 65 479 — 496). — The glytuionic 
acid was produced by the hydrolysis of menthyl glycuronate, which 
was obtained by the administration of menthol to rabbits. When 
administered to rabbits or dogs parent erally (either subcutaneously 
or intravenously), the acid is excreted almost quantitatively in the 
urine after a short interval. The same happens to the glycuronic 
acid produced after administration of menthol or amylene hydrate, 
Gluconic and saccharic acids are also rapidly excreted in the urine 
even after parenteral administration of only small doses. Long- 
continued administration of menthol is only tolerated on a mixed 
diet, and not on a diet of oats alone. The production of the 
conjugated acids stops, in the case of rabbits, after a relatively 
short interval. S. B. S. 

Origin of Creatine in the Animal Body. II. The 
Behaviour of e-Guamdo-, f-Oarbamido- and c-Amino-w-hexoic 
Acids in the Rab nit’s Body. Kakl Thomas and M. H. G. Goerne 
(Ztiisch. phyBiol Gke.m., 19U, 92, 163— 176).— Feeding rabbits whh 
e-guanidohexoic acid did not lead to an increase of the creatinine 
in the urine, only small amounts of unaltered acid and of a com- 
pound, which was found to be e-carbamidohexoic acid, being 
isolated. e-Carbamidohexoic acid was prepared synthetically from 
€-aminohexoic acid and urea by boiling with barium hydroxide in 
a similar manner to that employed by Lippich (A., 1908, i, 861) 
for the preparation of the carbamido-compounds of the a-aminO' 
acids. The product was obtained in 88% yield as colour- 
hess needles, which, after recrystallisation from water, decomposed 
at 174 — 178°. Analysis agreed fairly well with the formula 
C7HJ4O3N2. Hydrolysis with barium hydroxide was carried out in 
a sealed tube at 140° for four and a-half hours, ammonia and 
e-aminohexoic acid being produced. The carbami do-acid was 
boiled for two hours with concentrated hydrochloric acid without 
undergoing any change; it thus differs from the a-carhamido-acids 
of Lippich, which in similar circumstances form hydantoin 
derivatives. 
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e-Carbamidohexoic acid administered to rabbits proved to be 
slightly toxic. About 50% of the acid was regained from the 
urine, the remainder being utilised in the body. No intermediate 
products of its metabolism, such as e-aminohexoic acid could be 

detected. * 

The ingestion of e-aminohexoic acid was also followed by toxic 
aj-mptoms, and 17% of the amount eaten was recovered from the 
uiine. 

The results show that the e-guanidohexoic acid metabolised bv 
the rabbit is not first hydrolysed to e-aminohexoic acid but 
probably becomes oxidised to the lower homologue, e-guanido- 
butyric acid. Since, further, the administration of e-amiLhexoic 
acid does not lead to the elimination of c-carbamidohexoic acid 
the production of this latter substance from e-guanidohexoic acid 
in the organism cannot occur through the intermediate formation 
of 6-aminohexoic acid. H W B 


The Action of ^-Iminoazolylethylaiuine [4-/9-AiDinoethyl- 
glyoxaline] and of ;3-Hydroxyphenylethylamine on Unstriped 
Muscle. G. QaAGLiABiELLO (Zeiisch, BiU., 19U, 64, 263—284 
Compare Dale and Laidlaw, A., 1911, ii, 137).— The ’author has 
investigated the action of these drugs on the unstriped muscle 
fibres of the large and small intestine, uterus, artery, and bronchus 
the results being recorded graphically. 4-)3-Aminoethylglyoxaline 
causes contraction, which may be observed even at a dilution of 
1 in 17,500,000 by direct action on the muscle fibres. ^^-Hydroxy- 
phenylethylamine acts indirectly through the nervous system, and 
thus resembles adrenaline in its sympathomimetic action. These 
results confirm the previous work of Dale and Laidlaw {he. cit). 

H. W. B.’ 


The So-called Veratrine Contraction. The Action of Alde- 
hydes on the Contraction of Striped Muscle. Fritz Yerzar and 
Magda Felter (/^w^cr’s Arckiv, 1914, 158, 421— 442).— The authors 
find that formaldehyde, glyoxal, acetaldehyde, paracetaldehyde, 
acraldehyde, and glycer aldehyde produce the same effect as 
veratrine on the contraction of voluntary muscle. Other alde- 
hydes, including propaldehyde and higher aldehydes and benz- 
aldehyde, are inactive. Some electrolytes, organic acids, and 
alkaloids also resemble veratrine in producing a delayed relaxa- 
tion of the contracted muscle fibre, whilst other allied substances 
are inactive. The results lead the author to suggest that the,^ 
secondary chemical tetanus brought about, according to von Frey, 
by the stimulating action of the compound formed by veratrine 
and an unknown product of muscular contraction, is really due to 
ft action of veratrine itself acting on the muscle in 

e hypersensitive state induced by, and immediately following, a 
contraction. H. W. B. 


4e 2 
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Chemistry of Vegetable Physiology and Agriculture. 


Tbe Metabiotic Action of Uitrar violet Raye. M(^iflcation 
of the Morphological and Biochemical CharacteristioB of the 
Anthrax Bacillus. Heredity of Acquired Characteristics. 
(Mmb.) Victor Henri {Compt. rend., 1914, 169 , 340—343). — After 
exposure to ultra-violet rays, several changes are noticeable in the 
morphological character of the anthrax bacillus. The least stable 
character is the chain formation of rods. After exposure to the 
rays, fragmentary filaments, and even isolated elements, could he 
observed. Then the form of the rods is altered. After irradiation, 
instead of the elongated rods, cocci, or cocci mix^ with more or 
less elongated rods, are obtained. After irradiation the rods are 
diminished in.diameter, three new forms composed of very slender 
elements about one-third the size of the normal elements being 
obtained. The biochemical characteristics similarly undergo 
alteration. The normal form is stained by Gram's reagent, hut 
after irradiation five forms were obtained which would not take 
this reagent. The normal anthrax bacillus is white, but after 
irradiation two new forms were obtained, which gave intense yellow 
cultures. These new characteristics remained fixed even after 130 
to 200 days, new cultures being taken almost daily. It should he 
noted that when, by culture on special sugar media, fragmentary 
filaments or cocci are obtained without irradiation, these forms do 
not remain fixed, but return to the original form by sowing on to 
an ordinary medium. After inoculation into a guinea-pig of these 
modified forms, cultures have been obtained from its blood which 
had all the macroscopic characters of the normal bacillus. Under 
the microscope the filaments were fragmentary, but the bacillus 
sporulated actively. W. G. 

The Metabiotic Action of Ultra-violet Rays. Theory of the 
Production of New Microbio Forms by the Action on the 
Different Nutritive Functions. Victor Henri and (Mme.) Vjctoe 
Henri {Compt. rend., 1914, 159 , 413— 415).— A comraratlve ptudy of 
the development of normal anthrax bacillus and two new forms, 
(1) cocciform-^i, taking Gram's reagent; (2) slender filaments, not 
taking Gram’s reagent, yellow in colour, which they call anthrax-y 
(compare preceding abstract). The culture media consisted of 
^mineral salts, together with (a) one of the carbohydrates, dextros^ 
fsucrose, maltose, lactose, or starch ; (b) one of the nitrogenous sub- 
stances, ammonium lactate, ammonium citrate, glycine, a-alanine, 
asparagine, or ChapoteauUs peptone; (c) hydrochloric acid or 
sodium hydroxide at a concentration of V/200. , . 

Normal anthrax does not develop on media containing 
ammonium salts or amino-acids as the nitrogenous nutrient, bn 
only in media containing peptone. The form Sy behaves 
like normal anthrax. Anthrax-y develops in the presence of bo 
ammonium salts and amino-acids. None of the three forms deve op 



VEGETABLE PHYSIOLOGY AND AGRTCDLTUEE. i. 1118 


iu an acid medium but all prefer an alkaline to a neutral medium 
Normal anthrax develops better on a medium devoid of carho' 
hydrates than in the same medium with carbohydrates present 
and if grown under the latter conditions a whole series of modified’ 
forms is obteined, For the form S, there is no appreciable differ- 
ence. Anthrax-y develops best m the presence of carbohydrates 
and often it will not grow in a medium containing peptone unless 
sucrose or maltose are present. Cultures of anthrax-v are v^rv 
abundant on potato. ^ ^ 

After short periods of irradiation, cultures inoculated on media 
devoid of carbohydrate develop but little, whereas the culture is 
abundant in the presence of carbohydrate. For longer periods of 
irradiation the reverse is true. 

Apparently, under the influence of the irradiation, the anthrax 
bacillus loses its capacity for secreting proteolytic enzymes whilst 
retaining the power of producing amylolytic enzymes. Such a 
bacillus placed on a nutritive medium would require carbohydrates 
for its development, and would thus change its mode of feeding, 
and as a result its form and all its biochemical and biological 
properties would be modified. A new form would thus be obtained 
which would retain its acquired characteristics through thousands 
of generations. 'W G. 


Nitrogen Fixation by Azotobacter in Substrata Poor and 
Rich in Nitrogen. J. Hanzawa {Cmtr. BukL Par,^ 1914, ii, 41, 
573— 576).— Mixed cultures of different ‘ strains of Azotohacter 
were found to be more efficient than the same bacteria in pure 
cultures, especially in aqueous solutions of mannitol. 

The nitrogen of humus and small amounts of nitrates were 
almost without effect on the fixation of nitrogen by pure cultures 
of Azotohacter. In presence of nitrogen amounting to 2*5% of 
the amount of carbon, nitrogen fixation is retarded, and witli 
large proportions of nitrogen, inhibited. Under natural conditions 
it seems probable that soil nitrogen can only seldom, if at all, have 
an unfavourable action on nitrogen fixation. 

Some humus substances seem capable of being utilised as source 
of energy in the fixation of nitrogen. The humus of farmyard 
manure gave positive results, whilst that of green manure gave 
negative results. N. H. J. M. 


Nitrogen Metabolism of Soil. H. H. Green (Cenir. Bakt. Par.^ 
1914, ii, 41, 577 — 608). — Experiments on ammonifi cation, nitrifica- 
tion, nitrogen fixation, and decomposition of cyanamide, both in 
soils and in solutions inoculated from soil samples taken at approxi- 
mately monthly intervals from August, 1912, to Augtitt, 1913. 

As regards the ammonification of organic manures, bacterial 
activity showed a rise from August to October, a tendimey to fall 
w remain constant in November, and a rise to a maximum in 
December, In February activity reached the minimum, and from 
Apnl to July there was a slight fall, probably continued to a 
summer minimum in August. The nitrification results were 
similar, except that the spring maximum was in March, whilst the 
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decline to a summer minimum commenced in April. The slight 
variations and the December maximum are attributed to the mild 
character, of the winter of 1912—13. Nitrogen fixation in l% 
mannitol was low in August and September j subsequently it was 
fairly constant, except with samples taken after ploughing. No 
definite results were obtained in the cyanamide experiments. 

Comparison of the results of field-manuring experiments with 
those of laboratory tests indicates that the latter may be of con- 
siderable value in supplying information as to the decomposition 

processes in soils. , . i , 

Solution methods were found to he equal to those in which the 
natural soil is employed as medium, whilst as regards nitrification 
the solution method gave much clearer indications of seasonal 
variation. N. H. J. M. 

Antagonism between Anions as Affecting Soil Bacteria, 
C. B. Lipman and P. S. Buroess {Centr. Bakt. Par., 1914, ii, 41. 
130 111).— A study of the effects of reciprocal doses of sodium 
chloride, sulphate, and carbonate on nitrification in the soil. One 
hundred grams of sandy soil were mixed with 1 gram of dried 
blood, moistened, and incubated at 30° for one month; at the end 
of this period nitrates were determined by the aluminium reduc- 
tion method. , , i ^ 

From the results it would appear that marked antagonism exists 
between the anions of the three salts when the nitrifying power of 
the soil is the criterion. For the active transformation of organic 
nitrogen certain combinations of these three common alkali salts 
are permissible in the soil without retardation, but even witt 
stimulation of the processes of animonification and nitrification. 
Thus both ammonification and nitrification may proceed normally 
in the presence of a total salt content of 0-45%, consisting of 
chloride and 0-25% carbonate. If sodium carbonate is present to 
the extent of about 0‘1%, either 0-2% chloride or 0;35% sulphate 
may be added to it, and still permit of efficient nitrogen trans- 
formation The work gives definite indications *f or the comhina- 
tion of alkali salts as a measure in alkali land reclamation^ 

H. B. n. 


Chemical Actions of Citromyces : Utilisation of Nitrogen 
Compounds and Action of Heavy Metals in the Medium. 
F. Alex. McDermott 1914, i, 1893; from Mycol 

159— 160 ).— Experiments on the utilisation of uric and hippunc 
acids and hexamethylenetetramine as sources of nitrogen or 
Citromyces glaher and C. Fjefferianm. S 

rapid in presence of manganese acetate and uranyl aceta e, 

ferric chloride and zinc chloride had a retarding . 

N. H. 


Fermentation of Certain Sugars by means of — r-- « 
glaucus, and Considerations on Alcoholic f ®r“^®Q,^^2sucrose 
TraettA'Mosca {Ann, Ghim. Applicata, 1914, 1 , 477 
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is fermented slowly \>j Aspergaim glaucus, and when the solution 
becomes optically inactive it is found to contain the vdactone of a 
trihydroxyhexadienoic acid. ‘ 

This lactone, 0H-CM6:C<^”^® (?), forms white, prismatic 

needles resembling glass-wool, m. p. 154°, and assumes a violet 
tint in the light. It is acted on by permanganate, and exhibits 
normal cryoscopic behaviour in water. In alcoholic solution and 
in presence of palladium-black it takes up 4H at the ordinary 
temperature, and it yields a diacelyl compound, CgH404Ac2, long, 
white needles, m. p. 102°, and a dihenzoyl compound, CgH40 Bzg^ 
white crystals, m. p. 134—135°. It combines with bromine, giving 
a compound, m. p. 99° and gives a crystalline, sky-blue covmT 

salt, Cu(C6Ea04)2,H20. ^ 

The lactone undergoes fermentation by beer-yeast, yielding 
alcohol and carbon dioxide, and the author considers it probable 
that it is formed as an intermediate product in ordinary fermenta- 
tion, its formation being due to simultaneous reduction and oxida- 
tion of the sugar molecule. Thus, for the fermentation of the 
hydrated form of Isevulose, the following scheme is suggested : 
OH-CH2-C(OH)2-[CH*OH]3-CH2-OH 

o“:<Xh 

C02H'CH:C(OH)-C02H — ^ COa + CHg-CO-CO^H -> 

COg-hCHg-CHO Et-OH. 

T. H. P. 

Analogy between the Nutritive Value of Different Sub- 
stances for Penicillium glaucum and their Narcotic Action, 
H. I, Watehman (CAem. Zentr., 1914, i, 1844—1845; from /o?ia 
Uicrohiol.^ 2, Heft 3). — Several narcotics, such as phenol, m- and 
and p-hydroxybenzoic acids, and protocatechuic acid, in solutions 
of low concentration, are very suitable as sources of carbon for 
Penicillium glaucum. N, H. J. M. 

Causes of the Growth of Plants. III. G. A. Boeovikov 
[Kv^loid. Zdtsch., 1914, 15, 27 — 30. Compare A., 1913, i, 324, 571). — 
Observations have been made on the rate of growth of seedlings 
iii water and in solutions of various electrolytes with the object 
of ascertaining the connexion between this and the concentration 
of the cell sap, which was determined by the freezing-point method. 
Ine results show that, in general, an increase in the rate of growth 
IS accompanied by a slight reduction in the concentration of the 
cell sap. This relationship is considered favourable to the view 
that the swelling of the protoplasmic colloids as a result of the 
absorption of water is one of the moat important factors concerned 
m the growth of plants. It is supposed that the protoplasm passes 

uough three different stages during the growth of the cell, these 
s ges being distinguished as the solid, the gel, and the sol phases. 
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The MecbaniBm of tho Exchanges Between the Plant and 
the ^terior Medium. P. Mxzi {C<ytnpt. renc?., 1914, 159, 271— 274\ 
— The author has grown maize plants in aseptic mineral solutions 
containing 2 or 5% of sucrose. When the concentration of the 
sugar had reached to such a degree that the plants only tolerated 
it with difficulty, they lost their turgesceuce in sunlight and 
suffered from a lack of water. At this stage the sugar content 
of the nutritive solution and of the juices of the roots, stem, and 
leaves was determined. The results showed that there was no 
relationship between the sugar content of the nutritive solution 
and of that of the different plant juices. The author draws the 
conclusion that the laws of osmosis do not entirely control the 
exchanges taking place, but that it is the chemical work of the 
plant which controls them. By suppressing this chemical work as 
far as possible by growing the plants in diffused light, results were 
then obtained showing a fairly close relationship between the sugar 
content of the nutritive solution and of the different juices. From 
this lie draws the conclusion that the plant, instead of enriching 
itself in sugar, lives on its reserves- Further, that the plant con- 
stitutes a system permeable to water and to substances that it 
contains in solution or colloidal suspension, but that the per- 
meability is capable of regulation, not only in the organs which are 
in contact with the external medium, but also in the different 
tissues which compose the plant. W. G. 

The Theory of the Bioelectric Current. H, Rohonyi {Biochm. 
Zeitsch i 1914, 66,248 — 257).“A series of electrome* ric measurements 
were carried out with the chain 


Hg,HgCl,A7lO-Kn 


Solution of 
electrolyte of 
constant con- 
centration. 


KCl-solntion, 
variable con- 
centration. 




As a result, the conclusion is drawn that Loeb and Beu trier (A., 
1912, ii, 663, 1087; 1913, ii, 801, 802; this vol, i, 357) are in 
error in holding as characteristic the changes in the so-called bio- 
electric potential with changes in the salt concentration ; these are 
produced in any chain containing an aqueous salt solution and a 
salt-free aqueous or non-aqueous solution of an electrolyte. The 
explanation of the phenomena offered by Loeb and Beutner, which 
involves the assumption of a plasma membrane of lipoid character, 
is not therefore necessary. It is sufficient to assume that the 
membrane contains none or only small quantities of salt ions, but 
has adsorbed in traces electrolytes of acid character. S. B. S. 


The Permeability by Ions and the Membrane Potential. 
H. Rohonyi (Biochern. Ztitseh., 1914, 66, 231— 247).— The per- 
meability of membranes by ions does not indicate that there are 
marked differences in the rate of wandering of the ions through 
that membrane. It was shown by experiment that the 
of a precipitation membrane investigated in an ordinary chain, 

Hg,HgCl, A/lO-KCl |CuS04 1 Copper rerrocyamde j [ A/10-KCl,HgCl,Hg 
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is an ordinary diffusion E.MJ. The membrane in the chain plays 
the same part as an electrolyfce-free aqueous medium, and the 
BM.F. is the same if the membrane is replaced by water in the 
above chain. The membrane in this experiment was prepared by 
passing a capillary U-tube from the copper sulphate to the ferro- 
cyanide solutions and allowed to form at the end of the U-tube. 

S. B. S. 

Influence of Various Salts on Heliotropism. Inks Marcolongo 
{Rmd. Accai. Sci. Fig, Mat. iVapo/i, 1913, [ui], 19, 226—235),— 
Examination of the influence of various nitrates, phosphates, and 
sulphates of potassium, sodium, calcium, and magnesium on green 
and etiolated seedlings of Sinapis alba, Avtna sativa, and Phase,olm 
imtltiilorus shows that these salts enhance the heliotropism and 
shorten the time of reaction of the etiolated plants, but diminish 
the heliotropism and increase the time of reaction of the green 
plants. The maximum retardation or prolongation of the time of 
reaction and the greatest effect on the heliotropism are produced 
by a solution containing potassium, calcium, and magnesium 
cations, and the anions of nitric, phosphoric, and sulphuric acids. 
These influences are to be attributed to chemical actions of the 
nutritive salts, but there may be also a physico-chemical effect due 
to the concentration of the liquid, since sodium chloride exerts an 
action analogous to some extent to that of the above salts. 

T. H. P. 

Distribution of Compounds with Simple Carbon Chains in 
the Vegetable Kingdom. Heinrich FiNCKE{^6ffecA. Nakr, Ganussm., 
1914, 28, 1 — 9). — Amongst the carbon compounds with unbranched 
open chains occurring in plants, those with two, six, and eight 
carbon atoms are the most widely distributed. With regard to 
the formation of other substances, the compounds with two and 
six carbon atoms are the most important. This, and the genetic 
relation of the various carbon chains to one another, is in accord- 
ance with the assumption that a 'double carbon chain, glycoll- 
aldehyde, is an important intermediate compound in the assimila- 
tion of carbon dioxide. W. P. S. 

Importance of the Alkaloids of Papaver somniferum for 
the Life of the Plant. A. Miller {Arch. Pharm,, 1914, 252, 
280—293). — The function of alkaloids in plants is an unsolved 
problem. Are they excretory products with a protective function ? 
Are they produced, during the chemical processes occurring in the 
plant cells, from complex nitrogenous compounds, and then remain 
as essentially unimportant debris, or can they again be employed 
*^^^^ical transformations, especially for the regeneration of 

Although the first query might be answered affirmatively for 
^veral r^sons, as, for example, the fact that alkaloids are usually 
ocah^d in the peripheral parts of plants, yet the theory is opposed 
other equally well-known facts, for example, an alkaloid may be 
a al to one creature and innocuous, or nearly so, to another. 
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The author attempts to answer the second query by an examina- 
tion of the poppy in the following manne^ In the first place, 
poppy seeds do not contain any alkaloids. The scheme he adopts 
is to estimate the alkaloidal nitrogen in the whole plant, and also 
in its various organs at different periods of its growth, in plants 
grown under natural conditions, and also in others cultivated in a 
non-nitrogenous nutrient solution. Methods are described for the 
quantitative extraction of the alkaloids and for the estimation of 
their nitrogen 'by KjeldahVs process. The experiments must be 
repeated at the same period of growth in different years, because 
the alkaloidal content is materially affected by weather conditions, 
the amount decreasing in wet or cloudy weather and increasing 
in sunny weather. 

It is found that in plants grown under natural conditions 
alkaloids can be detected in the plant about fourteen days after 
germination; the amount increases (subject to fluctuations caused 
hv weather conditions) until after blooming the swelling of the 
s^s by reserve albumin begins. As the seeds ripen, the amount 
of alkaloid decreases in the capsules, stem, and leaves without, 
however, completely disappearing, ^ ^ • «. 

The cultivation of the plants under artificial conditions is effected 
by cutting through the stem of a blooming plant above the root 
under water and placing the plant in a non-nitrogenous nutrient 
solution. As it was found that alkaloids do not pass into the 
nutrient solution, the plants only require to have^ fresh sections 
cut off every five days, renewal of the nutrient solution, and spray- 
ing with distilled water; in this manner they thrive well, and by 
artificial pollenation attain to complete ripeness. A diminution 
in the alkaloidal content can be detected even after ten days in 
the whole plant, and also in the leaves and stem. After forty- 
eight days, when the seeds have ripened, the leaves and stem are 
quite free from alkaloids, while the capsule walls contain traces 
which can be detected qualitatively, but are too small to he 

estimated. • ^ - i c n 

It follows from the preceding that the alkaloids of i^apavtr 
somniferum are utilised in synthesising albumins during the ripen- 
ing of the seeds, and therefore are not specific excretory products. 
® C, S. 


Constituents of Andrograpbis paniculata. Kshitibhusm 
Bhaduei (Anur. J. Pharm., 1914, 86, 349-364).-ThiB couimoB 
bitter plant growing throughout the plains of India^ contains two 
bitter principles, which may be obtained by extracting the plan 
with alcohol and distilling the extract with steam ; the residue m 
the flask consists of an aqueous portion, which on cooling deposr 
yellow-coloured crystals (bitter A), and a solid mass from wirt 
a second bitter principle (bitter B) may be extracted by hot watt _ 
The substance A had m. p. 206°, contained hydroxyl groups, . 
had the formula The substance 5 consisted of a whitt 

amorphous powder, m. p. 185°, and had the formula « 5>. > 
[? CijHgaOj]; the name kalmeghin is proposed for it. A 
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substance having add properties is liberated when substance B is 
treated with an acid. The plant also contains a small quantity of 
an essential oil and a resin. WPS 

Distribution of Nitratesin Phytolacca(Pircuniadioica)duriDff 
the Winter Rest and During Growth. K. Spaluso [Ann. Ckim, 
Ap/licata, 1914, 1, 502— 505).— The results of tests mude by means of 
“ nitron ” and of diphenylamine show that Pircunia dioica is very 
rich in nitrates, which are, however, not found in the young 
leaflets at the beginning of spring, when the temperature is still 
unfavourable. At a later stage the leaflets, like all other parts 
of the young shoots, contain nitrates in quantity. Subsequently 
these salts partly disappear, so that: (1) the nitrates function as 
a reserve material, and (2) the absence of nitrates from the very 
young leaflets is probably related to the fact that the synthetic 
processes are still inactive. T. H. P. 

The Phyeical-chemical Properties of the Alcohol soluble 
proteins of Wheat and Rye. Julius Gii(3h and Gustav Pkiedl 
l^ioc/tcw. ZfAtsch.^ 1914, 66, 154 — 164). — The foilowinij physical 
methods were employed. Estimations of viscosity, surface tension, 
rotatory and refractory powers, and protective action on colloids 
by (o) Zsigmondy's gold method ; (&) the protective action on a 
platinum sol, as measured by the catalytic action of the latter on 
hydrogen peroxide, a new method not yet described in detail. 
The gliadin was obtained in fractions by two methods: (a) by 
the fractional separation from alcoholic solution; (6) by a method 
described previously by Kouig and Rintelen. It was found, as a 
result of physical-chemical examination of the fractions, that 
gliadin consists of only one protein, although fractions may be cou' 
tsminated by lecithins. The gliadin from strong and weak glutens 
is identical Several proteins are contained in the rye meal, which 
have not been isolated; a protein identical with gliadin was not 
obtained. It appears as if the rye does not contain gliadin. 

S. B. S. 

Arsenic and Manganese in Some Plant Products Used as 
Animal Foods. F. Jadin and A. Astruo {CompU reW., 1914, 159, 
268-270. Compare A., 1913, i, 233, 948).— The authors have 
e.vtended their estimations of manganese and arsenic in plants to 
the common fodder plants, finding both metals present in every 
case. The results are tabulated, giving the amounts present in the 
fresh and dry weights, and in the case of manganese in the ash of 
lucerne, sainfoin, vetches, clover, potatoes, mangolds, poplar leaves, 
chestnut, rice, maize, barley, oats, bran, meadow hay. W. G. 

Nicotine in the By-products of the Culture of Tobacco, 
h, Chuard and R. Mellkt [Gompt. nnd., 1914, 169, 208—210. 
oinpare A., 1912, ii, 979). — A notable quantity of nicotine is 
contained in the waste products from tobacco grown according to 
6 bwiss ^method (/oc. cit.). Experiments have been performed to 
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determine the effect on the yield of nicotine in these waste pro^ 
ducts of (1) allowing the axillary buds to grow instead of remov- 
ing them as formed; (2) only removing the large leaves and leavino 
in the earth the trunks bearing newly-forraed buds; (3) applying 
sodium nitrate to these plants thus partly harvested. The results 
show- that : (1) the plants not depriv^ of their buds give a smaller 
yield of nicotine and of a poorer quality ; (2) the yield of nicotine 
in plants left in the soil after the harvest, and bearing newly- 
formed buds, is markedly higher than in those completely 
harvested ; (3) treatment with sodium nitrate does not modify the 
relative yield of nicotine in the different organs of the plant in a 
regular manner, but increases the total yield of each plant. 

W. G. 

Properties of Soil Grains and the Plasticity of Soils. Albert 
Atterbehq (Koll. Chsm, Beiheflt^ I9U, 6, 65 — 89). — A diacusv^ion of 
the properties of soils in so far as these depend on the size of the 
grains and on the relative proportions of gravel, sand, silt, and 
clay. According to the manner in which the properties vary with 
the size of the grain, the most rational basis for a classification of 
the grains into groups is afforded by the following ranges of the 
diameter: 2'0 — 0‘2 — 0^02 — 0'002 mm. 

The methods employed in the mechanical analysis of soils are 
referred to, and a new form of sedimentation apparatus is described. 
The final section of the paper deals with the plasticity of clays and 
the classification of clays according to their “ plasticity numbers,” 

H. M. d’ 

Volatilisation of Ammonia from Soils. 0. Lemmermann aod 
li. Feksenius {Landw. Jahrh.y 1913, 45, 127— 154). -Ail soils differ 
from each other in their power of absorbing ammonia, and the 
action of calcium carbonate on the volatilisation of ammonia from 
soils is variable, according to the nature of the soil, sometimes 
increasing and sometimes diminishing the loss of ammonia. 

In some soils the effect of calcium carbonate depends on the 
amount of ammonium carbonate added; in these soils, calcium 
carbonate acted favourably only in presence of larger amounts of 
ammonium carbonate, and increased the loss of ammonia when only 
small amounts of ammonium carbonate were added. 

Absorption of ammonium salts, in the soils examined, depends 
mainly on the exchange of the bases of the zeolitic substances of 
the soil. The amount of available potassium seems to influence 
the action of calcium carbonate, N. H. J. 
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The Emissivity of Metals and Oxides. I. Nickel Oxide 
(NiO) in the Range to 1300^ G. K. Busgess and P. D. 
Foote i^PhysihU. Zeiiscit., 1914-, 15, 721 — 72:^). — I'ha emiS'ive 
capacity of nickel oxide for monochromatic red light of wave-length 
,\:=0‘65p. has been found to decrease with rise of temperature 
between 700° and 1300°. -From data obtained at 938°* 1058° 
1159°, and 1255“^* it increases with increasing wave-length between 
,\;=0'5 and A =0*7 fi. The curves showing the relation^ip between 
the emissive capacity and the wave-length indicate the existence of 
a broad absorption band in the ultra-red region. 

The total emission of the oxide was also measured by means of 
a radiation pyrometer. Between 700° and 1200° the total 
emission increases approximately as a linear function of the 
temperature, but between 1200° and 1300° the rate of increase is 
appreciably smaller. H. M. D. 

Optical Properties of Yttrium Platinocyanide. S, Bogus- 
uwsKi (dmi. Pfty>iiky 1914, [iv]. 44, 1077— 1 1 05). —The interference 
phenomena exhibited by sections of crystals of yttrium platino- 
cyanide are described and explained. Measurements have also been 
made of the optical constants. H. M. U. 

The Spectrum of Elementary Silicon. Sia William Crookes 
{Ptoc. Hoy. Soc., l914, [/^], 90, 512 — 520). — Measurements have bet-n 
made of the wave-lengths of lines in the spark spectrum of silicon 
between A 2124 and A 6371. In the final observations, silicon 
electrodes were available which contained as much as 99 '5 6, 99 ’8 6, 
and 99 98% of silicon, the impurities present being titanium, iron, 
and aluminium. These electrodes were used in correcting the lines 
given* by less pure samples of silicon which were employed in the 
earlier experiments. It is pointed out that the use of silicon elec- 
trodes is rendered difficult by the rapid formation of a coating of 
oxide, which causes the spark to become much less luminous. This 
difficulty was overcome by frequently removing the electrodes and 
grinding the surfaces with an emery wheel. 

The wave-length numbers are compared with and discussed in 
reference to the data obtained by previous observers. H. M!. D. 

Ultra-red Spectra. II. A Direct Measurement of the 
Magnitude of Energy Quanta. Niels Bjekrum {Ber, DeuU 
phyM 16, 640—642. Compare A., 1912, ii, llU).— 

by application of the theory of quanta, it is shown that the fre- 
quency of molecular rotation can be obtained from the formula 
v~?i.A/27rV, in which J is the moment of inertia, n an integer, 
sod h is the fundamental quantum of energy. The rotation fre- 
quencies ^calculaW from this formula are in satisfactory agree- 
VOL. cvi. ii. 47 
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mcnt with the values found by von Bahr (A., 1913, ii, 810) in 
experiments on the ultra-red absorption of hydrogen chloride. 
From this it follows that the energy of rotation of the hydrogen 
chloride molecules is represented by nhv, and that the same unit 
is involved in the changes of both rotational and vibrational 
energy. H. M, D. 

Spectrum Analysis by the Secondary Kays from Rontgen 
Bays and its Application to the Case of Rare Substances. 
Maurice de Broglie {Compt. rend., 1914, 159 , 304 — 306). — ^Uuing 
the method already described (compare this vol., ii, 598), the author 
has determined the number N, as calculated by Moseley's formula 
indicating the position of the element in the periodic table, in the 
case of gallium and germanium, tin and antimony, and lanthanum 
using rays belonging to series E. The values obtained correspond 
well with the positions generally assigned to these elements. 

W. G. 

The Ultraviolet Spectrum of Aqueous Solutions of Nitric 
Acid, Metallic Nitrates, and in Particular of Copper Nitrate, 
G. MASSOLand A. FAUCON(Gowpf. re Tid., 1914, 169, 174—175. Compare 
Hartley, T., 1902, 81 , 556 ; 1903, 83 , 221). — Contrary to the results 
obtained by Hartley (Joe. cit.), the authors find that copper nitrate 
falls into line with other metallic nitrates in giving the absorption 
band of nitric acid, provided that a sufficient thickness of solution 
is used. The band is, however, less sharply defined, an aqueous 
solution of copper nitrate being more transparent to the rays 
between \ 3150 and 2800 than solutions of the other nitrates. 

W. G. 

The Constant Presence of Rare Earths in the Scheelites, 
Revealed by Cathodic Phosphorescence. Ch. de Kohues 
{Compt. rend., 1914, 159 , 318 — 320). — The author has examined a 
number of specimens of scheelite (calcium tungstate) under tlie 
conditions given by Urbain and Seal for fluorides (compare A,, 
1907, ii, 30), and has found bright and dark rays in the spectra 
of cathodic phosphorescence similar to those attributed by them 
to the rare earths. Ail the specimens of scheelite examined con- 
tained the rare earths, the relative proportions of these elements 
varying considerably from one specimen to another. All the rare 
elements to which this method is applicable were found in one 
specimen or another, and all the spectral phenomena observed could 
be explained by the known rare elements. W. G. 

Ultraviolet Spectrum of Neoytterbium. J. Blumenfeld and 
G. Urbain (Gompi. rend., 1914, 159 , 401—405). — The authors have 
mapped the arc spectra of the two extreme fractions of the senes 
of eight giving neoytterbium by the method previously described 
(compare this voL, ii, 731). These two spectra are identical says 
for a few rays in the one fraction, due to .thulium, and a few in 
the other due to lutecium. There are five hundred rays^ between 
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the limits \ 2300 and 3600 and these are given - in a list, with 
their intensity appended to them. ^ 

The Absorption of Ultraviolet Rays by the Chloro-derivatives 
of Methane. G. Massol and A. Faucon {Compt. rtnd 1914 159 
314-316. Compare Hartley, T., 1881, 39, 153; Liveine and 
Dewar, A., 1883, 837; Jdartens, A., 1902, ii, 117).— The authors 
liave examined three specimens of carbon tetrachloride havine 
respectively b. p. 76-2'^/ 762-4 mm., 76^/758 mm., 76-7O/760 min 
Of these, the first two specimens gave broad absorption bands in 
the ultraviolet, whilst the third showed no absorption band. Speci- 
men 2 was then submitted to fractional distillation, and a number 
of fractions were obtained boiling from 61-4° to 76-3°, all of which 
showed an absorption band. A final fraction was obtained, b. p. 
76-4°/758 mm., which gave no absorption band, and was shown 
fco be pure carbon tetpchloride. The others contained carbon 
disulphide as an impurity, and this produced the absorption band. 

Neither chloroform nor dichloromethane gave absorption bauds 
in the ultra-violet. All three chloro-derivatives are colourless, and 
transparent to the visible and ultraviolet rays, only absorbing the 
rays of short wave-length. The transparency for the latter 
rays diminishes as the number of chlorine atoms in the molecule 
increases. \V. G. 


The Fluorescence Excited in Gases by Ultra- Schumann 
Waves. W. Steubing {Physikal. Zeitack, 1914, 15, 742 744). - 
In a previous paper (this vol., ii, 401), Wood and Hemsalech have 
put forward the view that ultra-Schumann waves are emitted by 
the spark discharge, and that these give rise to the fluorescence of 
the gases in the surrounding atmosphere. The author criticises 
this view, and maintains that no satisfactory proof has yet been 
^iven (1) that the fluorescence spectrum is different from that of 
die exciting spark discharge; (2) that scattering of the light 
imitted by the spark discharge is eliminated by the experimental 
irrangement adopted by Wood and Hemsalech ; and (3) that ultra- 
Schumann waves are actually emitted by the spark. H. M. D. 

Theories of Rotational Optical Activity. G, Bruhat {Phil 
Ifftgr., 1914, [vi], 28, 302 — 304). — A theoretical note in which the 
heories put forward by Drude and Lorentz on the optical rotatory 
power are discussed (compare also Livens, A., 1913, ii, 543). It 
•s shown that the two theories hold equally from the point of view 
>f the observable phenomena of anomalous rotatory dispersion and 
Jircular dichroism, and their comparison can only be made on the 
-esiilts expected for the dependence of the rotation on the concen- 
^xation and on the nature of the solvent. Drude’s theory points 
mt that the rotatory power is independent of these two factors, 
whilst Lorentz’s theory makes it depend on the mean index of 
efraction of the active medium according to the relationship 
+ !]• This theory does not therefore pro- 
vide for teases like that of sucrose, in which [oi] remains constant 

47.-2 
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at 1/200, whilst the factor (E2-l)(e2 + 2) varies about l/3_ The 
author aiso cites other reasons why the Drude theory is to pre 
ferred before that of Lorentz. 

Thermodynamics of Photochemical Equilibrium. A Souiblor 
Urfk Sci. pL. mt, 1914, [iv], 38 , 31-35. Compare this vol., n, 
601).-A continuation of the theoretical paper previously puh 
lished (loc. cit.). It is shown that a photwhemical equilibnum 15 
only dependent on the factor vjT, in which v is the frequency 0 
the^liglS, and T the temperature of the reaction. A number of 
corrections in the equations previously published are given.^ ^ 

The Photochemical Properties o*, 

Laegoiee BBS Bancels (Compt. rmd., 1914, 159 , 316 i . 

A 1912 ii 882).— Coloured resinates when exposed to light ^lowly 
L their sdubi ity in benzene. This process is accelerated by the 
prTsencTof small quantities of mineral salts. Of the chlorides and 
Ees of a large number of metals tried, only those of uranium 
zic and cadmium exert any marked influence the effect produced 
Wng within certain limits, proportional to the amount of act™ 
salt present. The action of uranium is much more powerful than 
that of zinc or cadmium, which are of the same order. To pro- 
duce ame effect in the same time, the concentration of zinc or 
Itoiurnitrates requires to be twenty times that o uranium 
nitrate The results obtained with uranium and zinc salts are not 
d m to their hydrolysis in aqueous or alcoholic solution giving an 
LTd so^ut on^ C rtain salts, such as those of copper, iron, 
chromfum and thorium entirely modify the properties 0 he 
t'naJes, rendering them insoluble, or producing a precipitation 
wliich interferes with the experiment. 

The Magnetic Spectrum of the ^-Rays Excited in Metals by 
Soft A-R^s H. Robinson and W. P. Rawl.nson {Phi 
1914 fvil 28 , 277— 281).— A preliminary account is given of ex 
i'eriieS designed to tU light on the connexion l^tw^n^t 
LerffV of the ^-ray and the frequency of the ’ 

whiclfmay be expected to be connected with it the ^elat^,^ 
E = hv, where E is the energy, v the frequency, ^ f tie 
constant. A nickel anticathode was employed, on ^ocount 0 ^ I 
relative simplicity of the A-rays from this element. The elenaew 
iron and lea^d have so far been employed as generators of ^ ^ 
The magnetic spectra of the 6-rays consist^ of 
this is ascribed to the production of 6-rays at different d p 
the surface of the generating metal. The evidence so far ^ 

points to 6-ray3 being generated which are ^ 

+hft element forming the anticathode and of that term g 
generator, hut it cannot he decided yet ^heth« the simple q^ 
theory will serve to explain the connexion between the co^ 
^ray spectrum and that of the X-rays. 
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Spectrum of /3-Raya Excited by y-Rays. Sih Ernest Rdther- 
fobi>, H. Robinson, and W. R Rawltnson {Pk^l Mag,, )9U, [vi]. 28 
281 — 286).— The investigation deals with the velocities 'of A-rays 
excited by penetrating y-rays in various metals, principally lead, 
and the connexion, if any, between these velocities and those of 
the primary ^-rays accompanying the y-rays. A fairly thick glass 
tube containing radium emanation was used as the source of y-rays, 
surrounded by a cylinder of the generating metal. A thickness 
of 0'14 mm. of lead or gold sufficed to obliterate the lines in the 
magnetic spectrum of the primary jS-rays. The bands observed in 
the spectrum are due under these conditions to /3-raya generated in 
the metal cylinder. They are sharply defined at the edge corre- 
sponding with the greater velocity and due to jS-rays escaping from 
the outer surface, and gradually fade in intensity towards the other 
edge, owing to the loss of velocity of the i3-rays which come from 
the interior. 

The most prominent groups of i3-rays excited in lead were com- 
pared with the strongest groups of primary rays from radium-B, 
having velocities between 0’6 and 0'8 that of light, for which an 
identity is to be expected on the view that radium-B is isotopic 
with lead. It was found that, within the limits of experimental 
error, the velocities of the R-rays were the same in each case. 

Comparative measurements were made with cylinders of 
aluminium, silver, gold, and lead' around the source. With the 
first, no groups of jS-rays could be detect^ amidst the general fog ‘ 
with silver, the lines were faint and difficult to measure; with 
lead and gold, well-marked lines of similar intensity were obtained. 
These lines are certainly due to the conversion into j3-rays of some 
of the more penetrating y-rays of radium-B, and their greater 
intensity with heavy metals is due to the much greater absorption 
of the y-rays in these metals than in those of smaller atomic weight. 
With the silver, comparison with lead revealed no certain differ- 
ence in the velocity of the three strong groups of rays, bub the 
velocities of a number of the jS-rays excited in gold were of the 
order of 2% higher than those given by lead. F. S. 

Excitation of y-Rays hy H. Richabdson {Pmc. Roy. 

Soc . If) 14, [.4], 90, 521— fiai. Compare Chadwick, A., 1 91 2, 102o).— 

The nature of the radiations excited when the and y-rays of 
Tarlium-B and radium-t7 impinge on different substances has been 
investigated with special reference to the bearing of the results 
on the type of radiation emitted by different metals on which 
radium-{7 is deposited. The experiments show that the excitation 
of characteristic radiations is mainly, if not entirely, due to the 
^-rays and not to the y-rays. The amount of y-radiation excited 
by the a-rays of radium-(7 is negligible in comparison with that 
exerted by the j3-rays. 

From an examination of the radiations emitted by about twenty 
different elements, it is found that the only radiations excited are 
those which fall into the K and L groups found by Barkla. The 
mass-absorption coefficients for these radiations agree very well with 
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the numbers obtained previously by Barkla and Chapman (Proc. 
Hoy. Soc., 1912, [A\ 86 , 439) for the absorption of the charac> 
teristic radiations excited by X-rays. 

In addition to the penetrating type of radiation for which the 
absorption coefficient ju =0-115, radium-C has been found to emit 
a small amount of soft radiation similar in type to that emitted 
by radium-P, and for which /i = 40 (in aluminium). ‘Wlien 
radium-t7 is deposited on different metals, H soft radiation is given 
out which consists of the characteristic radiation of the metal 
excited by the jS-rays of radium*f7, together with the soft radiation 
emitted by radium-& itself. M. D. 

The Spectrum of the Penetrating y-Badiation from Radium-7? 
and Radium-C', Sir Ernfst Rutherford and E. N. da C. Andrade 
{Phil. Mag., 1914, [vi], 28, 263— 27H).— Previous results for the 
wave-lengths of the soft y-rays (/i=40(cm.)'i from radium-5 
between the angles of reflection from rock-salt of 8° to 16° showed 
two lines at 10° and 12° corresponding with the Z ” series for 
lead. By the same method the more penetrating rays, j^ = 0-5 of 
radium-P, and /ji=0-115 of radium-(7, have been examined, and 
lines found with angles of reflection from rock-salt between 0°44^ 
and 4°22^ those greater than 1°24' belonging mainly to radium-5 
and the others to radium-C. The chief lines are at W and 1°40', 
the latter probably a close doublet, 1°37' and 1°43^ 

A new transmission method was devised to determine these very 
high-frequency rays with greater accuracy, in which the cone of 
rays, passing normally through a rock-salt crystal on to a photo- 
graphic plate beyond, was deprived by reflection of those rays 
striking the crystal at the reflection angle, leaving blank absorp- 
tion lines on the corresponding part of the plate, whilst the re- 
flected rays formed dark, reflected lines on another part of the 
plate. From the position of either the absorption or reflection line 
and the geometry of the arrangement, the reflection angle could be 
determined with considerable accuracy. The results are expressed 
in the following table: 

Nfiw transmission method. 
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* Possibly second order. 
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The wave-length of the most penetrating ray, 0*71 x lO"® cm. is 
seven times^ shorter than any previously measured, the “ E line 
of silver being 0*56 x 10"® cm., and it is very surprising that the 
architecture of the crystal is sufficiently definite to resolve such 
short waves, especially when the thermal agitation of the atoms is 
remembered. Putting the rock-salt crystal in liquid air did not 
improve the definition of the lines. 

The penetrating y-rays? from radmm-5 of wave-lengths 1-69 and 
1-69 ( X 1O“0 cm.) probably belong to the K ” series for lead, and 
their wave-lengths agree fairly with that obtained by extrapolation 
of Moseley’s E ” series from aluminium to silver, but the strong 
line of radium-(7, of wave-length 0‘99, cannot be the " E ” series 
line for bismuth, the wave-length of which would be only a few 
per cent, higher than that of lead, and probably belongs to a new 
series not yet observed, which may be called the " E ” series, 

A method is given for calculating approximate wave-lengths of 
y-rays from the values of the absorption-coefficients, p, in 
aluminium. The “ hardening ” of the y-rays of radium-(7 by 
passage through lead is ascribed to the weeding out of the rays of 
wave-lengths 0‘99 and 1'15, leaving only that of wave-length 0'71. 

F. S. 

X-Radiation Similar to that from Radium. F. Lessauer 
{FhjiikaL Zeitsch., 1914, 15, 739 — 741), — la general, the hardness of 
J-rays is very much less than that of- y-rays, the absorption- 
coefficients for the former being approximately from ten to eighty 
times as large as for the latter. An examination of the composi- 
tion of X-rays has shown, however, that these contain a small pro- 
portion of extremely hard rays which resemble closely, and in fact 
are probably identical with, the y-rays emitted by radioactive sub- 
stances. The curve obtained by plotting the intensity of the 
X-rays as a function of the absorption-coefficient shows that the 
intensity falls at first very quickly, with diminution in the absorp- 
tion-coefficient, but at about jui=0*4 (in aluminium) the rate of 
decrease in the intensity with diminution of the absorption- 
coefficient becomes very much smaller. For values of p less than 
about 0'35, the curve is but very slightly inclined to the abscissa 
as compared with its inclination at values of p, from 0'40 to 0’55. 

This relationship indicates that X-ray tubes may possibly be 
utilised as a powerful source of highly penetrating y-radiation, 
and may find application for this purpose in medicine. 

The factors which exert an influence on the composition of X-rays 
have been systematically investigated. The proportion of highly 
penetrating rays is found to increase with decreasing frequency of 
the discharge, with increase of the potential, and with increasing 
current density at the cathode. The hardness also appears to 
increase when the temperature of the cathode rises (within certain 
limits) and when that of the anti-cathode falls. H. M. D. 

The X-Rav Spectrum of Nickel. W. F. Rawltnson (PkU. Mag., 
1914, 28 , 274— 277).— A detailed investigation of the X-ray 
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Bpectnim of nickel, which had previously hcen investigated hv 
Bragg {Proc. Roy, 5oc., 1913, [A], 89, 246). The angles of reflection 
from crystals of rock salt, heavy-spar, and potassium ferrocyanide 
of the radiations from a nickel anti-cathode were measured. It 
is shown that the strong a- and jS-lines are close doublets, and have 
angles of reflection as follows; o=l7°6^, 17°9'6^; j3=15°22^ 15°25' 
These lines were not completely resolved in the firstrorder spec- 
trum. In addition to the strong a- and /S-lines, evidence was 
obtained of the existence of a series of faint lines between the 
a- and jS-lines. It is shown that in the case of elements belonging 
to the K series of Barkla, a very large proportion of the radiation 
appears to be concentrated in the o- and i3-lines. The absorption 
of the radiation was measured by means of two electroscopes, and 
it is shown that with a tube of 30,000 volts 79% of the radiation 
was absorbed exponentially with a value /x//)=55'5 in aluminium. 
The remaining 21% was absorbed approximately exponentially with 
a value of jx//) = 10'36. The radiation became increasingly pene- 
trating as the voltage was raised, and on the a^umption that 
absorption occurred exponentially, it was found that fA/p = 3'25 at 
42,000 volts and 2’54 at 51,000 volts. J. F. S, 

Velocity of Sound in Argon and the Influence of ROntgen 
Rays. Feanz STKiEnER(5fl)'. Deut, phyiihd. G'bjt., 1914, 16, 615^ B16). 
—The results of measurements of the velocity of sound in argon 
by Kundt's method indicate that this is not influenced to a measur- 
able extent by the action of Rontgen rays on the gas. This is 
contrary to the results obtained by Kiipper {Ann, PJiysik, 1914, 
[H 43, 905) in experiments with polyatomic gases. H. M. D. 

The Amount of Radium and Radium Emanation Present in 
the Waters of Several Western Springs. R. W. Boyle and 
D. McIntosh {Trans. Roy. Soe. CanadOy 1913, 7, iii, 163). — A deter- 
mination of the radioactivity of the water of the undermentioned 
Canadian springs by the usual methods has given the following 
results, expressed in millionths of a milligram of radium per litre: 
Sinclair, 4‘0; Fairmouut, 3’5; and Banff, uncertain. In all three 
cases traces of radium itself were also indicated. G. F. M. 

Thermionic Currents in a High Vacuum. J. E. Lilienfeld 
(Physiknl. Zsitsch., 1914, 15, 744 — 746). — A reply to a paper with the 
same title by Langmuir (this vol., ii, 412), in which the author 
claims priority in respect of certain observations connected with 
thermionic currents in high vacua. E. M. D. 

Ionisation of Gases by Collision and the Ionising Potential 
for Positive Ions and Negative Corpuscles. W, 1. Pavlov 
{Proc Roy. Soc.^ 1914, [A], 90, 398 — 411). — The ionising propenies 
of positive ions have been examined by a direct method. The 
results indicate that the positive ions emitted by heated sodium 
phosphate give rise to negative ions by collision with gas 
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cules. The curves obtained by plotting 
against the velocity of the/ positive ions 
hydrogen, oxygen, and nitrogen, and 
velocity axis asymptotically. 


the ionisation of the gas 
are of the same form for 
appear to approach the 


With a modified form of apparatus, it was found that the 
ionising potential for positive ions in hydrogen is about 10 volts 
which is of the same order of magnitude as the ionising potential 
for negative corpuscles. iWhereas, however, the ionisation velocity 
curves are straight lines when the ionisation is due to negative 
corpuscles, ^ the curves are markedly convex to the velocity axis 
when the ionisation is brought about by positive ions. ^ 

The values obtained for the ionising potential of ne^^ative cor- 
puscles in hydrogen and helium by Franck and Hertz *(A., 1913 
ii, 174) have been confirmed by a different method of measurement! 

H. M, D. 


Action of a Webnelt Cathode. Fbank Horton {PhiL ^fag. 
1914, [yi], 28, 244— 252).— Experiments have been carried out io 
determine whether the emission of electrons from lime in a 
Wehnelt cathode depends on the nature of the substance on which 
it is heated, and further experiments have been made to test the 
separation of calcium and oxygen by the passage of a thermionic 
discharge from lime, and to determine the connexion between the 
recombination of these elements and the electron emission. As a 
result of the experiments, the author comes to the conclusions: 
(1) That the electron emission from a Wehnelt cathode has its 
origin in the lime itself, and the lime does not merely serve to 
help the electrons to escape from the metal. (2) When an electric 
current passes through lime at a high temperature, the amouiit of 
oxygen liberated is only a very small fraction of what would be 
expected if the conductivity of the lime were entirely electrolytic. 
It is suggested that the conductivity is entirely electrolytic, and 
that the products of electrolysis diffuse through the lime and re- 
combine. It appears unlikely, however, that such recombination 
should occur so rapidly and completely, through a layer of solid 
lime, especially as the charged oxygen atoms would be liberated on 
the vacuum side of the oxide layer, and with a strong electric field 
tending to drag them away from the cathode. (3) The chemical 
combination of calcium and oxygen does not by itself give rise to 
any detectable electron emission. From these results it appears 
improbable that either the theory of Fredenhagen (A., 1913, ii, 
903) or that of Gehrts (A., 1913, ii, 1005) can furnish an explana- 
tion of the activity of the Wehnelt cathode. J. F. S. 


The lonieatidn of Platinum by Cathode-Rays. Nobman 
Campbell (TO. Afag., 19U, [vi], 28, 280-302).— It was found that 
he ionisation produced hy cathode-rays iu falling on platinum can 
e very greatly reduced by prolonged heating of the metal in a 
or in oxygen. The heating first produces no effect, then 
sre 13 sudden large change, followed by a slow change, of 
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which the end is never reached. It is probable that nltimately 
the platinum would not be ionised at all by cathode-rays of less 
than 40 volts' speed. The metal can be put back into its initial 
state by bombardment with cathode-rays of 100 volts speed in a 
pressure of gas below 0‘01 mm., but mere contact of the gas or 
vapours does not restore it appreciably. This restored con(htion, 
however, is much less permanent than initially, and a few minutes 
heating, instead of a few hours, brings the'sudden change. 

Thus the same treatment which reduces greatly thermionic and 
photoelectric effects reduces also the ionisation produced at a metal 
surface by cathode-rays. An explanation of the eff^ts is offered 
on the view that hydrogen is present in the metal in two forms, 
first, condensed on the surface, and, secondly, dissolved in tlie 
interior, the sudden diminution of the ionisation by heating corre- 
sponding with the abolition of the surface layer and the further 
gradual diminution to the progressive removal of the dissolved gas. 
To explain the temporary restoration of the surface by the electric 
discharge, recourse is had to a surface double layer. F, S. 


The Positive Ionisation from Heated Platinum. Chaeles 
Sheabd {PhU. Mag., 1914, [vi], 28, 1 70-1 87).-The increase of 
positive thermionic currents from platinum wires in high vacua, 
produced either by heating the wire, earthed, to a higher tempera- 
ture than that at which the ionisation is subsequently measured, 
or by heating it, charged to a negative potential, to a tempera- 
ture-sufficient to cause it to discharge negative electricity, has been 
reexamined in dry air at atmospheric pressure. Testing the 
ionisation always at 628°, and heating the wire, earthed, to various 
temperatures, revealed two maxima, one after previous heating at 
654° and the other at 756°. Expenment showed that the negative 
emission from the wire when heated and charged negatively becaine 
appreciable at 760°. The results are interpreted on the theory 
that, on heating the wire, decomposition of a molecule ii? occur 
with production of two ions, A positively and B negatively charged, 
A being expelled or stored up, later to be expelled when an electric 
force is applied. At higher temperature 5 loses its electeon 
Various effects result in accordance with a number of po^ibilities, 
which are too numerous to be considered in an abstract. It is 
necessary to assume the presence of at least two substances capable 
of so producing ions on heating. , ,, -i 

By heating the wire in the flame of a Bunsen burner, 
creased positive emission was also obtained,- probably in pari du 
to the rLoval of a surface matenal mcapable o T 

and in part due to the hydrogen absorbed, owing to 't® ^ ‘ 
electrons Heating in carbon dioxide decreased, if anything, 
“ einf.ion.She decay with time of the po-t>- car-b 
at different temperatures showed the existence 
ions, the first source decaying according ^ This 

and the second increasing to a maximum 
results in the ionisatlon-time curves showing a formal r 

to the decay curves of the radium active deposit. 
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Emission of Blectooity from Various Substances at Hieh 
lemperatnres. G. W. 0, Kaye and W. F. Higgins (Ptoo. Kov So, 
im, [A], 90 , 430-437. Compare A., 1912, ii, 525; 1913, iif eeiL 
—The emission of electricity by various substances has been in- 
vestigated at temperatures of 2000—2500® by experiments in a 
carbon-tube furnace. The effect due to the carbon was eliminated 
by difference measurements. The substances examined included 
tlie oxides of calcium, ‘strontium, barium, magnesium, silicon 
aluminium, and iron, and the metals tin, aluminium, iron, copper, 
and brass. With the exception of brass, all these substances were 
found to give off large quantities of negative electricity during the 
volatilisation which occurred at the temperature of the experi- 
ments, Without the application of any extraneous potential 
difference, currents of the order of 4 amperes per cm.^ were obtained 
with barium oxide and alumina. The corresponding value for tin 
was 2 amperes, and for iron 1, whilst brass gave a current of 
0'5 ampere in the opposite direction, indicating the emission of 
large quantities of positive electricity. H, M. D. 


Absorption of Gasea in the Discharge Tube. F. H, Newman 
[Proc. Roy. Soc.^ 1914, [^4], 90, 499 — 506). — Experiments have been 
made on the absorption of gases by the electrodes in discharge tubes, 
the main object being to ascertain whether there is any connexion 
between the amount of gas absorbed and the quantity of electricity 
passing during the discharge. 

The liquid alloy of sodium and potassium absorbs nitrogen and 
hydrogen, whether used as cathode or anode, but the quantity of 
gas absorbed, relatively to the quantity of electricity passing, is 
greater when the alloy is made the cathode. Mercury behaves 
similarly towards oxygen. In all cases the ratio of the absorption 
to the quantity of electricity passing increases as the pressure of 
the gas in the discharge tube is reduced. 

It is suggested that the gases are transformed into active modifi- 
cations under the influence of the electric discharge. The active 
forms then enter into combination with the electrode substances. 
This hypothesis is supported by the fact that the known active 
modification of nitrogen is absorbed when passed over sodium- 
potassium alloy. The greater absorption which is observed when 
the metals are used as the cathode is probably due to the com- 
bination of the positive rays with the metal. 

Experiments in which molten cadmium, zinc, bismuth, and lead 
were tested for absorption of nitrogen gave negative results with 
the ordinary discharge. H. M. D. 

Oonduotivitf. II. Conductivity of Some Formates and of 
Hydrogen Chloride in (Anhydrous) Formic Acid. Cases of 
Apparent Agreement of Strong Electrolytes with the Mass 
Law. H. I. Sr^HLESTNOKB and A. W. Martin (./. Aimr. Ckom. ''oc., 
1914, 36 , 1589 — 1620). — Schlesinger and Calvert (A., 1912, ii, 
26) have shown that solutions of ammonia in anhydrous formic 
acid ar§ excellent conductors, and that ammonium formate, 
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although highly ionised, obeys the law of mass action. A study 
has now been made of the behaviour of sodium, potassium, and 
phenylammonium- formates in anhydrous formic acid. Determina- 
tions of the conductivities and freezing points of hydrogen chloride 
in the same solvent have also been carried out. 

The formates in anhydrous formic acid obey the law of mass 
action up to concentrations of 0'3 — 0’6 molar if the degree of 
ionisation is calculated from the conduciiivity values which have 
not been corrected for viscosity. The ionisation constants are as 
follows: sodium formate, 0’816; aniline formate, 0’8U- 
potassium formate, 1'02; and ammonium formate, 1*23. The same 
is true of solutions of hydrogen chloride, the ionisation constant of 
which is only 0*04. At higher concentrations than 0*3— 0’6 molar 
the formates show deviation from the mass law, the degree of 
ionisation l^eing less than it should be. The results also indicate 
that the greater the value of the ionisation constant, the higher 
is the concentration at which the deviation begins ; thus, ammonium 
formate begins to deviate above 0*55 molar, potassium formate at 
above 0*45 molar, and sodium and aniline formates at about 
0*3 molar. This suggests that a relationship exists between 
the degree of ionisation and the volume of the non-ionised molecule. 

When the conductivities are corrected for the viscosity of the 
solutions and the ionisation constants calculated from these 
corrected values, the agreement with the mass law disappears. 
Evidence is adduced to show that the uncorrected conductivities 
of these solutions should be used for the calculation of the degree 
of ionisation. 

The results obtained by Zanninovich-Tassarin (A., 1896, h, 352) 
on the conductivities and freezing-point depressions of solutions of 
hydrogen chloride in formic acid have been found to be incorrect. 

E, G. 

The Acid Dissociation Constants of the Carbohydrates. L. 
Michaklis {Biochem. Zeitsch.j 1914, 65, 36n--36’2). — In tte former 
series of measurements of the acid dissociation constants (Michaelis 
and Eona, A., 1913, ii, 379) it was found that maltose had a higher 
value than might have been expected. It is now shown that the 
preparation us^ was not pure. A preparation was obtained, there- 
fore, by the slow precipitation of a saturated solution of the sugar 
in 70% alcohol by ether vapour. For this, the value of h found 
was 9*0 X 10“ 1®. This is only slightly greater than that found for 
the reducing mono- and di-saccharides. S. B. S. 

Potential of Silver in Non-aqueous Solutions of Silver 
Nitrate. VEBNETTiji L. Gibbons and F. H. Getman (/. Amr. Chem' 
Soc.. 1914, 36, 1630— 1655).— A iesnm6 is given of previous work on 
the potentials of metals in aqueous and non-aqueous solutions of 
their salts, and an account is furnished of an investigation of the 
behaviour of silver in non-aqueous solutions of silver nitrate. 

The conductivities of solutions of silver nitrate in ethyl alcohol, 
methyl alcohol, acetone, aniline, and pyridine have been deter- 
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ined for concentrations between OliT and O'OOOIA". It has been 
lund that the conductivity curve for solutions in aniline 
pproaches a second maximum as the solutions become more dilute, 
he results also indicate a relationship between the dielectric 
mstant and the normalities of all the conductivity curves. 
Measurement^ have been made of the transport numbers of silver 
itrate in ethyl alcohol, methyl alcohol, and pyridine. The 
as been determined for a large number of concentration cells in 
he different solvents, and for these experiments a special form of 
pparatus was employed, which was free from defects due to 
apillarity and constant communication of the two liquids. Calcu- 
ations of the electrode potential of silver gave the following values; 
n ethyl alcohol, 0‘83U; in methyl alcohol, 0’8298; in acetone, 
r9022; and in pyridine, 0-3711. The data obtained in these 
ixperiments indicate that the abnormalities observed in non- 
iqueous solutions of silver nitrate are due to the combination of 
he solvent and solute to form complex compounds which undergo 
rradual dissociation. E. G. 

Yolta Effect and Unimolecular Layers. J. Gutot {Compt. 
rend., 1914, 159, 307 — 311). — The apparent, potential difference at 
the contact of a metal and pure water diminishes notably, and 
may become inverted by depositing on the surface of the water 
very thin layers of certain insoluble organic compounds. As each 
drop of the latter is placed on the water the diminution effect 
increases, until the surface of the water is entirely covered. At 
this stage the surface tension is equal to that of pure water, but, 
on the addition of more drops, the surface tension falls rapidly, 
whilst the diminution in the Volta effect becomes less and less, 
and finally disappears. The author has measured this Volta effect 
in lli6 case of a number of glycerides and their corresponding acids, 
esters of dibasic acids, dibasic acids, esters of monobasic acids and 
their corresponding alcohols, metallic salts, an aldehyde, a benzene 
hydrocarbon, and some aromatic hydroxy- and alkyloxy-compounds. 
The results obtained are practically the same, whether the pure 
Substance is used or its solution in benzene or toluene. W. G. 

Variation of Electrical Potential Across a Semi-permeable 
Membrane. 1^’. G. Donnan and G. M. Grken {Proc. Roy. Soc., 1914, 
[d], 90, 450 — 455). — In a previous paper (A., 1911, ii, 84§) it was 
shown that the potential difference between two differently concen- 
trated solutions of an electrolyte, separated by a membrane which 
is impermeable t.o the electrolyse, but permeable to the solvent, can 
be represented by the formula v=RTInF in which Cj 

aad are the molar concentrations of the K‘ ions of the electro- 
lyte kA. In the derivation of this formula, it was assumed that 
the membrane is permeable to other salts with the same cation K’, 
although impermeable to the salt KA . 

Measurements have now been made of the potential difference 
between two differently concentrated solutions of potassium ferro- 
cyanide, ^parated by a membrane of colloidal copper ferrocyanide. 
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In these experiments, liV'^lution was combined with solutions 
varying from OliV to and in a second wnes a 0*l^-^iution 

was combined with solutions varying from 0-05i\^ to 0;005iF. 

On comparing the observed potential differences with those calcu- 
lated from the above formula, it is found that there is a fairly 
constant deviation of the order of 25% in all the measurements 
which involve the liV^-solution. A much closer agreement is 
exhibited by the results for pairs of solutions in which the O-l.T- 
solution is the stronger, although the percentage deviation incre^s 
as the ratio of the concentrations increa^. ’ When the assumptions 
involved in the calculation of the potential difference are taken into 
account, it would seem that the experimental data afford evidence 
of the correctness of the above formula in its application to the 
case investigated. 


Thermodynamics of Normal Cells. Ernst Cohen and W. B, 
HELDEhMAN {Ghtm, WtekUad^ 1914, 11 , 740 746). A comparison 
of the results given by von Steinwehr in his paper on the Weston 
cell (this vol., ii, 622) with those previously obtained by Cohen 
(A., 1900, ii, 703), A. J.W. 

Electrolytic Deposition of Metals in Valve Cells, Gunther 
Schulze {Ann, Fky»ik, 1914, [iv], 44, 1106— 1120).— The action of 
an alternating current on the deposition of copper from a copper 
sulphate solution, in which a tantalum electrode is immersed, has 
been examined with special reference to the valve effect. When 
the tantalum forms the cathode, about 35% of the total copper is 
deposited in such a condition that it is redissolved in the succeed- 
ing phase of the current discharge when the tantalum forms tho 
anode. The remainder separates as a fine powder, and settles at 
the bottom of the containing vessel. In the initial period of this 
phase, the soluble copper is redissolved, and the cell then ceases to 
transmit the current in this direction. 

The proportion of soluble copper which is deposited dunng the 
passage of the current through the solution to the tantalum is 
practically independent of the applied potential difference, the 
current density (at higher densities), the concentration of the 
electrolyte, and the thickness of the active tantalum layer. It 
increases with the temperature and with diminution in the current 
density (at low densities), and also increases as the strength of the 
acid in combination with the copper decreases. 

The proportion of soluble copper is influenced to a large extent 
by the addition of other electrolytes to the solution, this influence 
being determined hy the valve potential of the added electro 
The lower this valve potential, the greater is the diminution m the 
quantity of deposited copper. _ , , 

From experiments with solutions of the nitrates, suipnatcs, 
acetates of the heavy metals, it has been found that 
tion of the heavy metal, which is deposited in a soluble form y 
the same alternating current, varies with the nature or the ac 
radicle, but in all three cases the numbers obtained afford a sen 
in which the metals are arranged in the same order. 
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Similar phenomena are exhibited with an aluminium electrode 
but the valve-action effects are not so clearly developed in this case’ 

H. M. D, 

Oonoentration Cells Built up from Ammoniacal Solutions of 
Silver Salts. A, REYCBLEa (Suli. Soc. cJiim. Bdg., 19U, 28 
222 — 227).-~It is shown that the EM.F. of concentration cells of 
the type Ag | ammoniacal silver chloride (1) ] ammoniacal silver 
chloride (2)1 Ag, in which the two solutions have the same 
ammonia and different silver chloride concentrations, can he calcu- 
lated from the formula 96540^ 2v /« + v . iS f . log 0 / c, in which 
0 is the silver chloride concentration in the stronger, c that in the 
more dilute, solution. 

The EM.F. of cells in which the two solutions have the same 
silver chloride concentration and contain different quantities of 
ammonia ia similarly given hy %bA0E ~nBT AogAja, in which 
A and a are the free ammonia concentrations of the concentrated 
and dilute solutions respectively, and n is the ratio of ammonia 
to silver in the complex silver salt in the solutions. The calculated 
E.M.F.'‘a are in satisfactory agreement with the experimental data 
recorded in the literature if it is assumed that n-^. H. M. D, 

Indices of Migration of the Ions and the Transport of 
Ammonia in Ammoniacal Solutions of Silver Nitrate. A. 
Rkychlek {Bull. Soc. chim. Bdg., 1914, 28,215 — 222), — Measurements 
of the relative mohilities of the positive and negative ions show 
that the proportion of the current carried hy the negative ion 
increases somewhat when ammonia is added to an aqueous solution 
of silver nitrate. From experiments with solutions obtained hy .the 
addition of ammonia to silver nitrate in the molar ratios 2 : 1 and 
1: 1, it has been found that the change in the ammonia concentra- 
tion at the electrodes indicates respectively the transport of some- 
what less than 2 and 1 mols. of ammonia for each silver ion. It 
is suggested that the complex ions involved in the transport of the 
electric charge are those represented by the formulse Ag*, 2 KH 3 and 
Ag’,NH 3 ,H 20 , and that the corresponding ion in pure aqueous 
solution is Ag’,2H20. H. M. D. 

Indices of Migration of the Ions and the Transport of 
Ammonia in Ammoniacal Solutions of Copper Sulphate. 
A. Reychleu {Bull. Soc. cAm, Belg,, 1914, 28, 227^229).-The 
relative mobilities of the ions in aqueous solutions of copper sulphate 
are practically unaltered on the addition of ammonia. The change 
m the ammonia concentration resulting from the passage of the 
current indicates that at least four, and possibly five, molecules 
cif ammonia are associated with the copper ion in the ammoniacal 
solutions. H. M. D, 

Preparation of Alloys for Magnetic Researches, J. ue 
Fhkudenreich {Arch. Sci. phys. nat., 1914, [iv], 38, 36—45) — Alloys 
of iron with nickel and cobalt, corresponding approximately with 
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the formulae Fe,Ni and FejCo, have been prepared by melting the 
-Jwo metels toeSher in a magnesite crucible m an elMtne resiaUnce 
ton^ct Attempts to prepare these alloys by the thermite process 
from iron oxide and the second metel gave products which eon- 
tained about 2% of aluminium and 2% of silicon. Such alloys had 
a magnetic saturation which was considerably smaller than the 
coS value for the pure alloys, and since no relationships conU 
be deduced between the magnetic saturation and the impurities, the 
Xs were valueless for thi purpose of the author The magnetic 
Sation of the ferrocobalt alloy is 10% larger than that of pure 
LoTwhereas the alloys prepared by the thermite process were only 
6‘5% larger. 

Magnetic Susceptibility and Electrolytic Dissociation. A. 

^3_03\_The method pieviomly 

descri^ (thb voll’ii, 619) has been applied to the study of the 
magnetic susceptibility of a number of solutions of iron, man^ 
ganlse, nickel, Ld cobalt salts, either alone or in the presence of 
mannitol or ammonium chloride, citrate, or tartrate. 

The results show that, although an undeniable relation exids 
between electrolytic dissociation and magnetic sureeptibility, tie 
latterdoes not depend merely on the free ions of the magnetic 
elements Where complex ions are present, the susceptibility may 
be even greater than with the simple salts. Additional support 
is thus afforded by the general rule that the contribution of atoms 
to the physical constants of compounds is a variable dependent on 
tL othL atoms present, and probably also on the order of ^rang. 
ment. 

Photographic Analysis of Explosions in the M^etic Field. 
Harold B. Dixo.v, 0. Campbell, an.l W. E. Slater ( Proc . .*'V' ^ 
1914 fil 90s 50G— 511). — The explosion-waves m a series ot gas 
mixtuL have been photographed as the waves entered, travcmd, 
Tnd emetged from a mag^tic field, and also when W 
through the same tube in the absence of the .f 

mixtures examined were: (1) cyanogen and oxygen vax5“» 

proportions of nitrogen; (2) hydrt^en and oxygen 
portions; (3) acetylene and oxygen; (4) carbon disul^id a 
Lvcen- 151 carbon monoxide and oxygen. In no case do tte 
photographs show any influence of the field on the 
phenomenon, and since the mechanism of a 
: Affords a satisfactory explanation of the 5“^;® 

authors draw the conclusion that the velocity o the explosion 
wave is not connected with the ionising action of ^ 

The Dilatation of Ferro-nickels “J®'; 

Interval. P. Chevenard {Compt. 1914 m 175 

A study of the dilatation and contraction f 

nickel, varying from pure iron to pure nickel, over PJP 
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range from 19^° to 750®. The difference between tbe linear 
dimensiona of bars of tte alloys before and after heating are a 
measure of the amplitude of the irreversible transformation 
The^ differences gradually tend towards zero on passing from iron 
to the al% FegNi, which is apparently the limit of irreversible 
alloys. The alloys between FcjNi and FeNij have abnormal 
qiiasi-reversible properties. For the alloy FeNi^, the dilatation 
takes place according to ♦a parabolic law between 0° and 800® 

W. G. 


Determination of the Specific Heat of Chlorine. Hermann 
Schmidt (Physikal Zeitsck, 19U, 15 , 720).— The author refers to his 
previous measurements of the velocity of sound in gases, in which 
the position of the stationary waves in a Kundt tube was made 
evident by the ionisation of the gas. H. M. D. 


Molecular Complexity at the Melting Point. D. E. Tsakalotos 
( i/, OAtwj. phys., 1914, 12 , 461 — 463). — A theo»eticai paper in which 
it is shown that the fatty acids mixed with water constitute 
binary systems which do not follow the general law put forward 
by Thole, Mussell and Dunstan (T., 1913, 103 , 1108) that binary 
systems which have positive viscosity curves have also fusion curves 
which exhibit one or more maxima. The viscosity curves of the 
lower fatty acids and water are entirely positive, but the fusion 
curves show no maxima. The author explains the anomaly by 
tbe assumption that the molecular compounds formed between the 
acid and water exist only in the licjuid state, and are dissociated 
as the mixture approaches its freezing point. An associated liquid 
is also considered as a binary system the constituents of which 
are alike, and that in certain cases the complex molecules dissociate 
as the freezing point is reached, in the same way as in the above* 
mentioned cases, j. p, 


Unimoleoular Layers and Superfusion. Henri Labrouste 
[Compt. rend.^ 1914, 169 , 306^ — '307). — In the case of substances such 
as trilaurin and tribenzoin, which exhibit marked superfusion, the 
matter obtained by joining together unimolecular layers appears 
in the liquid state if the substance can exist superfused at tbe 
experimental temperature. Fused or superfused substances can be 
spread out on water having a temperature considerably lower than 
the melting point of these substances provided that the tempera- 
ture of the water is higher than the lowest temperature at which 
it 13 possible to obtain the substance in the superfused state, 
iliese rules do not apply to those substances, such as camphor, 
which spread out spontaneously on water, even in the solid state, 
owing to their volatile or soluble nature. W, G. 

Vapour Pressure Formula. Ivar W. Cederbero 
y^^kal. Zeifsck., 1914, 16 ,' 697 — 705). — According to van der 
^3- s, the relation between tlie vapour pressure p of a liquid and 
'\'OL. CYI. ii. 
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the temperature T may be approximately represented by the 
formula logiro/p=a(0{j/2'-l), in which is the critical pressure 

the critical temperature, and a a constant. It has already been 
pointed out that a is not constant, but is a function of the 
temperature. For a number of substances, the curves which are 
obtained by plotting a as a function of f are found to be convex 
to the temperature axis, ’^ and approximately symmetrical with 
reference to a line drawn through the ‘minimum point on the 
curve at right angles to the temperature axis. Where this is not 
the case, the curve may be made symmetrical by an alteration of 
the critical pressure to an extent which falls within the limits 
of experimental error. On the assumption that this curve is 
symmetrical in all cases, it is suggested that the dependence of a 
on the temperature is represented by a = a. in which 

a is the minimum value of o, j3 is a constant, and v is the reduced 
temperature corresponding with the minimum value of a. The 
resulting formula, log tto/jo = o . ^^’/so- y _ ia found 
to afford an exact representation of the vapour prwsures of water 
and benzene from the lowest temperatures up to the respective 
critical temperatures. 

Since the van der Waals’ equation may be regarded as a special 
form of the reduced vapour-pressure equation it 

was to be expected that the constants in the above equation would, 
at least in part, be found to have the same value for different 
substances. In point of fact, the value of ^ is approximately 
equal to 2 and v to | for non-associated substances, and for this 
group of liquids the vapour-pressure formula may be simplified by 
the introduction of these values. The constant a varies, however, 
from one substance to another. It is shown that a is connected 
with the latent heat of vaporisation by means of the formula 
a=|J/\/p(F~v), in which M is the modulus of Briggs' 
logarithms, A the molecular heat of vaporisation, V the molecular 
volume of the saturated vapour, and v that of the liquid at the 
temperature (v=|) corresponding with the minimum value of a. 

H. M. D. 

An Apparatus for Boiling-point Determination without 
Thermometer Correction. Theodoh Paul and KarlSghantz {Bfr,, 
1914, 47, 2285 — 2288). — An apparatus is described embodying the 
principles of Beckmann's boiling-point apparatus and Kahlbaum’s 
still-head j the condenser can, by rotating, be moved from a reflux 
position tx> one for direct distillation. Without disconnecting the 
apparatus in any way, it is therefore possible to determine the 
boiling point of a mixture first at constant composition and then 
during distillation. For details the original paper should be 
consulted. D. F. T. 

Advantageous Form of Still for the Exact Measurement of 
Boiling Point during Fractional Distillation. Theodore W. 
Richabds find Frederick Barry (/. dmsr. Ch*im. Soc,, 1914, 36, 
1787^1791). — Apparatus is described which has been devised for 
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the exact determination of boiling points. Its essential feature is 
that the whole stem of the thermometer is maintained at the 
temperature of the vapour, and the boihng point of the actual 
distillate can thus be accurately ascertained. 

It consists of a flask and a wide tube held parallel to the neck 
and connected with the latter by two side-tubes at the top and 
bottom. The upper side-tube, which forms the exit tube for the 
vapour, is joined to the*upper end of the neck of the flask. The 
lower side-tube, which serves to return the prematurely condensed 
liquid to the flask, is a constricted continuation of the end of 
the wide tube; it is bent into the form of a shallow U, and fused 
into the neck of the flask at a point a few cm. above the bulb. 
The wide tube is open at the top, where it is so constricted as to 
receive and hold closely a Beckmann thermometer at a point near 
the zero mark. The thermometer can he made to fit without 
grinding, as a liquid seal will collect at this point and prevent the 
escape of vapour, but for use with hygroscopic liquids a ground 
joint must be employed. The wide tube and upper connecting 
tube are encased in a thick shell of asbestos. 

In a second form of the apparatus, suitable for use with small 
Anschutz thermometers, the upper end of the wide tube is fitted 
with a glass stopper provided with a hook, from which the thermo- 
meter can be suspended. 

The apparatus is of simple construction, efficient, and convenient 
in use, and can be easily cleaned. E. G. 

Theory of the Fractional Distillation of Mixtures of Water 
and Alcohol. E. Chenard {BuU. iSoe. chim.f 191 4, [iv], 15, 
646—649). — A study of the conditions governing fractionatioii by 
condensation, which requires, as essential, the continuous removal 
of the condensed liquid from contact with the vapours producing 
it. The apparatus consisted of an unpolished copper tube 35 cm. 
long and 1 cm. internal diameter, bent slightly downwards and 
fitted midway with a tube for collecting the condensed liquid and 
exhausting the apparatus. A thermometer at each end of the 
tube gave the temperatures between which condensation occurred. 
The ratio of condensed liquid (p) to the total weight of vapoui* 
(P) passing through the tube varied with the velocity of flow of 
the vapour through the tube. This ratio, p/P, was higher with 
a low velocity, as was also the ratio of condensed alcohol to total 
alcohol. W. G. 


Laboratory Fractionating Apparatus. Henri Vigreux [Bvll. 
SoG. cliiin.f 19 U, [iv], 15, 682 — 685. Compare Hildt, this vol., n, 103). 

comparison of the effectiveness of the Chenard and Vigreux 
fractionating columns for separating such mixtures as water and 
alcohol or benzene and toluene by fractional distillation. Length 
or length, the Vigreux column is far more efficient than the 
Chenard. W. G. 

48—2 
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Heat of Formatioii of Solid Solutions. ’H. W. Foote and 
Br.aiE Saxton {J, Avmt. Chem. Soo.; 1914» 36, 1704—- 1 708). --An 
account is given of determinations of tlie heats of solia solution 
of sodium chlorate in silver chlorate, and of silver chlorate in 
sodium chlorate. The method employed consisted in determining 
the heats of solution in water of the mixed crystals and of 
mechanical mixtures of the same empirical compositeon. The 
difference between these two values givei. the heat of fomation 
of the mixed crystals from the single salts. -Four samples of mixed 
crystals were prepared by means of Foote’s data (A., 1892, ii, 453). 
Two of the samples were on the sodium chlorate side, and crystal- 
lised as cubes, whilst the other two contained an excess of silver 


chlorate and were tetragonal. 

The results show that both the molecular heats of formation 
of the solid solutions are small and of opposite sign. The values 
for the isometric crystals are almost constant, showing that there 
is little or no heat of dilution, but those for the tetragonal crystals 
show a small variation, indicating that in this case there is a small 
heat of dilution. The amount of silver chlorate which can be 
taken up by sodium chlorate to form mixed crystals increases with 
the temperature, and the process is accompanied by absorption of 
heat, whereas in the case of the tetragonal crystals the reverse is 
true. In the relation of the heat of solution to the temperature- 
coefficient of solubility, Le Chatelier’s law is therefore applicable 
to solid solutions as well as to solutions of other types. E. G. 


A Regularity between Molecular Heat of Combustion and 
its Bearing on the Constitution of the Hydrocarbons. Gervaise 
Le Bas (C’Aejrt. Nbws^ 1914, 110, 26 — 27, 37 — 38).-— The molecular 
heat of combustion of gaseous, liquid, and solid paraffins is pro- 
portional to the number of valency units in the hydrocarbon 
molecule. From the date for the gaseous paraffins this ratio is 
equal to 26*5, which is regarded as the effective combustion value 
of the hydrogen atom. The effective combustion value for com- 
bined carbon is therefore 4x26*5 = 106*0. In the case of tbs 
olefines and acetylenes, the observed heate of combustion are 
greater than those calculated from the effective heat values of 
carbon and hydrogen, the differences corresponding with the double 
and triple bonds being -i- 15*8 and 44*3 cal. respectively. 

The heats of combustion of cyclopropane and cyc/obutane are 
also greater than the calculated values to the extent of 15*3 and 
18*0 cals., whilst for cyc^opentene and cyclohexane the observed 
and calculated values are in satisfactory agreement. It is sup- 
posed that this corresponds with the stability of the various ring 
^tems. 

The data for benzene and its derivatives indicate that tJiese a 
saturated compounds, whilst cyc^ohexadiene and cyc/ohexene 
behave like unsaturated hydrocarbons. The fact 
behaves like a saturated hydrocarbon on combustion is discu 
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with reference to the question of its constitution. Since no 
bonds are present it is suggested that the unsaturation is 




H. M. D. 


Calculation of Constants for the Heats of Combustion of 
Hydrocarbons. H. Stanley Redgriivb (CVwm. N^ws l^U 110 
73-74).— Polemical. The method of procedure, adopted by Le 
Bas (preceding abstract) m deducing constants from the heats of 
combustion of the hydrocarbons, is subjected to criticism. The 
relation between the heat of combustion of the saturated hydro- 
carbons and the valency number, according to which the constant 
for carbon is exactly four times the constant for hydrogen, is, in 
the author’s opinion, accidental in character. If a general relation- 
ship were involv^, it would hold for compounds containing other 
elements, which is not the case. H, M D 


Heat of Vaporisation of Normal Liquids. James Kendall 
{J. Amer, Chtrn. Soc„ 1914, 36, lb20— 1650).— The accuracy of the 
various equations which have been proposed for representing the 
variation of heat of vaporisation with temperature has been tested 
by comparison with the experimental results obtained for octane, 
methyl butyrate, carbon tetrachloride, and fluorobenzene by 
Young. For the first three compounds, the author’s equation (this 
voL, ii, 101) and that of Mills (A., 1907, ii, 226) show the best 
agreement with Young’s figures, whilst in the case of fluorobenzene 
the experimental results are shown to be inaccurate. 

It is pointed out that no conclusions can be drawn as to the 
relative theoretical merits of the different formula, and that at 
present they are merely of service as checks on the experimental 
data. g Q. 

Influence of Temperature on the Density and Electrical 
Conductivity of Aqueous Salt Solutions. II. Heinrich 
Clausen {Ann. Physih, 1914, [iv], 44 , 1067—1076. Compare A,. 
1912, li, 119). — The density and electrical conductivity of aqueous 
solutions of rubidium chloride, bromide, iodide, nitrate, and 
sulphate, and also of caesium chloride, have been measured at 6°, 

, and SO'^. The experimental data are interpreted in accord- 
ance with the views put forward by Heydweiller (A., 1910, ii, 106; 

1^, 11 , 433), and afford further support for the theory that the 
A density of solution and solvent is determined by 

cients characteristic of the ionised and non-ionised molecules. 

H. M. D. 
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£ilectiical Conductivity and Viscosity of Solutions of Sodium 
Iodide and Potassiuin Iodide in Mixtures of £itb;l Alcohol 
and Water. E. V. Wightuan, P. B. Davis, A. Holues, and Harey 
C. Jones (/. Chim. phyB.^ 1914, 12, 385—427). — The viscosity acd 
fluidity of iV/S-aolutions of sodium iodide and potassium iodide in 
ethyl alcohol, and in mixtures of ethyl alcohol and water from 
100 — 0%, have been determined at temperatures 15°, 25°, and 3o°. 
Conductivity determinations have been made of NfS- and A’/128- 
solutions of potassium iodide in alcohol-water mixtures from 
O'O — 96*09% alcohol at 20°, and a further series of iV/S, iV'/32, 
iV/128, and iV/1024 in similar alcohol-water mixtures at the same 
temperature. There is a slight increase in the viscosity of alcohol- 
water mixtures when sodium iodide or potassium iodide is dis- 
solved in them to form a i7/8-3olution in all cases from 100% 
alcohol to 60% ulcohol; below this concentration there is a slight 
diminution in the viscosity. On elevation of temperature, the 
point where the fluidity curve of the solution cuts that of the 
solvent is displaced, and the displacement is to be attributed to 
a change in the association of the solvent. The change in the 
association is greater for water than for alcohol. The viscosity 
changes are to be explained by the theory previously put forward 
by Jones and his collaborators (A., 1906, ii, 737). A continuous 
diminution in the electrical conductivity of solutions of potassium 
iodide and sodium iodide occurs on passing from pure water to 
pure alcohol, the diminution being most noticeable in those solu- 
tions containing a high percentage of water, and least noticeable 
in those containing a small percentage of water. This is probably 
to be explained by the fact that the association of alcohol is 
changed only very slightly by the addition of small quantities of 
water, whilst the association of water is strongly affected by the 
addition of small quantities of alcohol. Since viscosity and 
association are closely connected, it is to be taken that the same 
explanation will apply to the viscosity changes, or, to express it 
differently, in mixtures of alcohol and water there is a far larger 
change in the viscosity of the water than in that of the alcohol. 
The decrease in the conductivity of potassium iodide with increase 
in the percentage of alcohol is more rapid than the corresponding 
decrease for sodium iodide in the same solvents, due, no doubt, to 
the greater atomic volume of the potassium iodide (compare Jones 
and Veazey, A., 1907, ii, 438 ; 1908, ii, 259, 260). Hydration has 
practically no influence on the conductivity at any temperature, 
however; with the elevation of temperature the dissociation of 
feebly hydrated ions produces a slight increase in the temperatuTe- 
coefficient of most solutions containing water. Alcohol solutions 
have temperature-coefficients which are linear functions, and con- 
sequently indicate that no alcoholation has occurred. Tho 
conductivity curves, which appear to be non-symmetrical, become 
symmetrical if they are prolonged up to 100%, and then they form 
symmetrical curves with the point of symmetry at 80% alcohol 
instead of 50%. On raising the temperature, the curves tend tn 
become linear functions, which is to be attributed to the ifact that 
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under similar conditions the fluidity curves also tend to become 
linear, ^ 

Stalagmometrio Estimations of SmaU Hydrozyl Ion Concen- 
trations. Julios G&(^h and Irene D. GOxz (5iocA«m, Zeitsch 1914 
66, 165— 172).— By means of a Donnan stalagmometer, the sur- 
face tension at the interface of a solution of 0-25% stearic acid and 
aqueous solutions of allalis was measured. It was found that a 
calibration curve could be obtained for concentrations of pure 
sodium hydroxide solutions between the concentrations 2-10“* 
and 25-10-^ N. The method is more sensitive when the alkaline 
solution contains neutral salts (for example, potassium chloride in 
about 0*3^ concentration). In this case measurements could be 
made oveY the range of 5*10-5 to G'lO-* N, The method is still 
more sensitive when the hydroxyl ions arise from the hydrolytic 
dissociation of weak salts, when concentrations of OH ions to 
2*10-^ N affect the tension at the interface. It was found, how- 
ever, that it was not possible to employ the changes in the tensions 
at the interfaces to determine the hydrolysis constant, owing to 
disturbing influences (possibly adsorption phenomena). 

S. B. S. 

Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. V. The Eelationship between Physiological 
and Physico-chemical Action of Neutral Salts. L. Berczeller 
{Bioehem. Zeitsch.^ 1914, 66, 173 — 190). — Capillary-active substances, 
such as ethyl alcohol, phenol, thymol, menthol, camphor, quinol, 
a naphthol, sodium glycocholate, albumose, and caseinogen, lower 
the surface tension of water more in the presence than in the 
absence of salts when the solutions are not saturated with the 
substances. These phenomena run parallel with the physiological 
activities of the substances. The surface tensions of the salt solu- 
tions saturated with these substances are, however, not smaller than 
those of the salt-free solutions. The surface tension of saturated 
ammonium sulphate solution is not lowered by thymol, camphor, 
menthol, or glycocholic acid. The various phenomena are best 
explained on the assumption of hydrate formation by salts. 

S. B. S. 

Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. VI. The Action of Phenol on the Surface 
Tension of Protein Solutions. L. Berczeller ( Bio ^ hpm . Ze - itsch .^ 
1914, 66, 191 — 201).-— The surface tension of solutions of serum, 
various proteins, peptones, and ereptone are lowered more by 
phenol than is that of pure water. The same phenomenon is 
shown by p-cresol and chloral hydrate, hut not by ethyl alcohol, 
propyl alcohol, triacetin, and camphor. This lowering is not 
caused by the concentration at the surface of the phpol, but by 
that of the protein. The diminution of the bactericidal activity 
of phenol by serum, as observed by Ehrlich and Bechhold, can be 
oxplain^ by means of the surface-tension theory. S. B. S. 
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Stalagmometrio Studies of Solutions of Colloids and 
Crystalloids. VII. Ph.rmacologicalActmty and the Lower- 
ine or Surface Tensions. L. Bbrozelleb (Bwckem. Zeit>eh., 1914, 
66 202—206). — The measurements of the surface t^aions of a 
number of phenol solutions show the general relationship between 
the capacity of substances to lower the si^^ace tensi^ 
and their pharmacological action as indicated by Trau^ and 
,1 D. X>. b. 

others. 


Stalagmometrio Studies of Solutions of Colloids and 
OrystaUoids. VIIL Some Complexes of Protein and Starch 
with other Colloids. L. Bbkczeller {Btocksm. ZaitscL 66, 

207 — 217).— Soaps diminish the surface tension of water less m 
the presence of proteins than in their absence. The effect of the 
proteins is increased if the mixtures are kept ^me time before the 
stalagmometric measurements are made. Similar phenomena were 
observed with starch solutions, and with mixtures of alhumoses 
and peptones with proteins. The results are explain^ on the 
assumption of the formation of colloidal complexes. Bile salts are 
bound by proteins, but not by starch. S. B. S. 

Stalagmometrio Studies of Solutions of Colloids and 
Crystalloids. IX. Colloidal Complexes of Cholesterol. L. 
Berczellee (Biockem. ZeiUch,, 1914. 66, 218-224) — The sula^o- 
metric measurements indicate the formation of colloidal complexes 
in soap-cholesterol and soap-protein mixtures, which change with 
changing hydroxyl ion concentration. A complex, but not quite 
similar to these, is formed with lecithin and cholesterol No 
evidence of a complex between saponin and cholesterol could be 
obtained. 


Stalagmometrio Studies of Solutions of Colloids and 
CrystalioidB. X. The Action of Certain Narcotics on Lecithin 
Solutions. L. Berczeller {Btoclutm. Ztitsch., 1914, 66. 225— 230)^ 
Narcotics increase the surface tension of lecithin solutions. After 
narcosis, the surface tension of the urine is often lower^ by non- 
volatile products. 

The Adsorption Isotherm in the Region of ye^ Small Con- 
centrations. G. TRiiMPLER {ZoUoid. Zeit8ch.,mi. 15, 10— IS). 
The question of the validity of the exponential adsorption formula 
at very small concentrations has been examined by experiments on 
the adsorption of fluorescein from aqueous solution by animai 
charcoal. The concentration of the fluorescein 
spectrophotometrically in the case of the more concentrated som* 
tions (0*05— 0-0006 gram per litre), and by 
intensity of the fluorescence in the case of the more dilute solu 
(0*0005—0*000005 gram per litre). ^ , ,, j. 

From observations on the rate of adsorption, it was 
the initial stage in which the fluorescein is ^ 

succeeded by a period of relatively slow fall m the cone q 
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of the' fluorescein solution. No definite condition of equilibrium 
was attainable, and on this account the experiments were arranged 
so as to afford a measure of the initial rapid absorption. This 
method ^ of procedure is justified by the probability that the slow 
absorption is due to a secondary change not directly connected 
with the true adsorption. 

The experimental results are in satisfactory agreement with the 
requirements of the formula x=a.c'^ if a=0'25 and ?i = 0’18. It 
would thus appear that there is no measurable lower limit of con- 
centration at which the exponential formula loses its validity as a 
means of expressing the adsorption from solution. H. M. D. 

DlBeociation of Hydrogen into Atoms. I. Irving Langmuir 

and G. M. J. Mack ay (/. Amer. Ch^m, Soc., 1914. 36, I7t)8— 1722). 

In earlier papers (A., 1912, ii, 231, 826, 1162) it has been shown 
that hydrogen, particularly at low pressures, is readily dissociated 
into atoms by metallic wires at very high temperatures. It has 
now been found, however, that there is good reason for suspecting 
that the actual values recorded for the degree of dissociation are 
much too high, and this was thought to be due to an incorrect 
assumption as to the diffusion-coefficient of hydrogen atoms 
through molecular hydrogen. 

Experiments have therefore been carried out by methods which 
do not necessitate any assumption as to the magnitude of the 
diffusion-coefficient. Single-loop filaments of pure tungsten wire 
were mounted in large, cylindrical lamp-bulbs. The temperatures 
were determined by means of the relation T~lW0j7'022-\ogHy 
where H is the intrinsic brilliancy of the filament in international 
candle-power per sq. cm. of projected area. On this scale, the 
m. p. of tungsten is 3540^ (abs. temp.), which is regarded as more 
probable than the lower values usually assign^ to it. The 
temperatures were also determined by measuring the resistance, 
and also by matching the colour of the emitted light against that 
of a standard provided with a blue screen. The three methods 
nearly always gave concordant results. 

Measurements have been made of the total losses of heat from 
tungsten wires in hydrogen at pressures ranging from 10 mm. up 
to ordinary atmospheric pressure, and also at very low pressures 
from O'Ol to O' 2 mm. ^ Experiments have also been made with 
nitrogen in order to compare the loss of heat in this gas with that 
in hydrogen. 

The results obtained show a striking difference in the effects in 
the two gases. In the case of nitrogen, the values for the power 
consumption decrease steadily at all temperatures as the pressure 
IS reduced, and in hydrogen at temperatures up to 1500 — 1700° a 
similar decrease occurs. At higher temperatures in hydrogen, 
nowever, the power consumption, is much greater at low pressures 
than at atmospheric pressure. At very high temperatures, that 
part of the loss of heat which depends on the dissociation of the 

ydrogen increases very rapidly, and becomes 50 or 100 times as 
as* the possible experimental error. E. G. 
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Osmotic Data in Relation to Progressive Hydration W. R. 
B008FIKLD (Froc. Roy. Soe„ 1914, [i], 90. 544-548).^A theoretical 
paper in which it is shown that the formula connecting the osmotic 
prMBure with the vapour-pressure lowering of a solution may be 
deduced on the basis of a definition of osmotic pressure which does 
not permit of the assumption that this vanes with hydrostatic 
pressure. The expressions given previously for the osmotic data in 
terms of progressive hydration (T., 1914,* 105, 609) can now be 
written in the simpler and more accurate form 

in which F is the osmotic pressure in atmospheres, A the freezing- 
point lowering, Spjp the relative lowering of the vapour pressure, 
h the total number of molecules of water per molecule of solute, 
n the number of molecules of water combined with one molecule 
of solute, and i is the ionisation factor. The values of t^ 
are S/ = 4‘557 and = 103-6. H. M. D. 

Attempt at a Physical Explanation of the Semipermeabihty 
of Living Cells to Ions. Pierbb Gib^ri) {Compt rend..in^ 159 

370 379). If between an acid solution of barium chloride and 

pure water, each containing an electrode, a goldb^ter skin 
OT mm. in thickness intervenes, chlorine diffuses through into the 
water five times faster than the barium.^ If, on the other hand, 
an alkaline solution of barium chloride is used, it is the barium 
which diffuses the faster. If the thickness of the membrane is 
increased to O'S mm., the passage of the two ions equalise one 
another. In the system electrode-acid solution of barium 
chloride-water-electrode, the algebraic sum of the differences of 
potential is equal to +0’075 volt. The interposition of the tbn 
membrane between the water and the barium chloride inverts the 
sign of the sum of the potential differences, and it becomes equal 
to _0'026 volt, this inversion favouring the passage of the chlorine 
ions The author considers that it is this state of polarisation oi 
the membrane which gives it its relative semipermeability, this 
being relative only on account of the progressive lowenng ol tne 
state of polarisation. He is of the opinion that the above proce® is 
analogous to that which takes place in living cells. " ■ tr. 

The Most Simple Method of Crystallographic Description. 
K. VON Fedekov (..?e<tacA. Kryst. Min., 1914, 54, 17 45). 

years the author has been endeavouring to perfect a system wheret 
the crystalline form of a suhsUnce may be made ■ 

identification. In the course of this work, the difficulties 
cidental to the measurement of crystals, and the recording 
data necessary for their complete description, have been r 
to a minimum. The usual method of describing crystals is he d to 
be very inconvenient, and such descriptions often contain nu 

A special universal goniometer, designed for rapid 
specially accurate work, is described. The “jLereo- 

m^easured with this instrument, and from them a gnoiijost 
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graphic projection is made upon a specially prepared diagram. By 
the method of zonal calculation, involving the employment of 
bipolar spherical co-ordinates, all other angles on the crystal can 
be calculated by simple addition or subtraction of natural co- 
tangents. The author appeals to crystallographers to employ his 
method of description in order to facilitate the tabulation of data 
for his tables for crystallochemical analysis. E. H. R. 

The Theoretical and Experimental Investigation of Oryetal 
Structure. P. Groth (Zdtsch. Krysi, Min,, 19U, 54, 65— 73).— A 
historical sketch of the development of the modern theory of 
crystal structure is given, followed by a description of the recent 
work of W. H. Bragg andW. L. Bragg, and a discussion of their 
results. It must now be concluded that molecules as such do nob 
exist in crystals, but only in amorphous substances. Barlow and 
Pope came to the same conclusion in an entirely different manner. 
Polymorphism can no longer be explained by the difference in size 
between the molecules of the two modifications. Among other 
important questions which now arise is that of the difference 
between chemical and physical isomerides. In future, the “topic 
parameters ” will be replaced by the actual dimensions of the space- 
unit of the crystal. E. H. R. 

Chemical Significance of Crystalline Form. William Baelow 
and William Jackson Pope [J. Amer: Chem. Soc., 1914, 36, 
1675 — 1686, 1694 — 1695). — The authors reply to the objections 
raised by Richards (A., 1913, ii, 483) bo their views on the relation- 
ship between crystal structure and chemical constitution, and point 
out that their method of quantitative treatment for the elucidation 
of this relationship has proved so fertile in co-ordinating chemistry 
and crystallography as to be incapable of being affected by such 
adverse criticism. E. G. 

Further Remarks Concerning the Chemical Significance of 
Cryatalline Form. Theodore W. Richards [J. Amer. Chem. Sryc., 
1914, 36, 1686 — 1694). — A reply to Barlow and Pope (preceding 
abstract). E. G. 

An Association of Crystals of Unlike Symmetry. A. 
Duffour {Compt. rend,, 1914, 159, 260 — 263). — A study of mixed 
crystals of the isodimorphous dichromates of potassium and 
arumonium. From solutions containing less than 65% of 
ammonium salt, triclinic crystals, similar to those of the potassium 
salt, separate ; when this proportion is exceeded, mono clinic crystals 
are formed, isomorphous with the ammonium salt, together with 
an unstable form of the potassium salt. From a solution contain- 
ing 60% of ammonium dichromate, monoclinic crystals are first 
deposited. Subsequently, triclinic crystals grow upon the former, 
which themselves gradually disappear. From the regular manner 
m which the triclinic crystals become orientated upon the mono- 
clinic variety, the author is led to modify the axial ratios of the 
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triclinic potassium salt. There is now seen to‘ be a close morplio- 
tropic resemblance between the two kinds of crystal, which would 
account for the regular manner of growth of the one upon the 
other. ■ H. 

Mixed Crystals of Ammonium Chloride with Manganese 
Chloride. H. W. Foote and Blair Saxton (/. Amer: Ch*m. Soc., 
1914, 36, 1695— 1704).— Although sevrral investigators have 
studied the products which are formed when mixed solutions of 
ammonium and manganese chlorides are allowed to crystallise, the 
extent of mixed crystal formation and the conditions under which 
mixed crystals are produced instead of double salts have not 
hitherto been determined, 

A study of this subject has now been carried out by the solu- 
bility method employed by Foote (A., 1912, ii, 847) in investigating 
the mixed crystals of ammonium chloride with nickel and cobalt 
chlorides. Determinations have been made of the solubility of 
various mixtures of ammonium and manganese chlorides at 25^^, 
and both the residues and solutions have been analysed. 

The results show that ammonium chloride and the double salt 
2NH4CljdnCl2,2H20 (Saunders, A., 1892, 781) form two series of 
mixed crystals, a and j8, there being a gap between the limiting 
composition of each type. An investigation of the heats of forma- 
tion of the mixed crystals has shown that that of the ^-crystals 
is positive, whilst that of the a-crystals is negative. The ^-crystals 
are to be regarded as a solid solution of ammonium chloride in the 
double salt, and the a-crystals as a solid solution of the double 
salt in ammonium chloride, 

Reversible Transformation of Bmulsoid Solutions of Gum 
Arabic and Gelatin into the Suspensoid Condition and the 
Properties of these Systems. 0. Scarpa {Kolloid. Zdisch,, 1914 , 
15, 8— 10).— When ethyl alcohol is added gradually to an aqueous 
solution containing about 2% of gum arabic or gelatin, the liquid 
becomes opalescent, and ultramicroscopic observation indicates 
that the emulsoid has Been transformed into a suspensoid. The 
change in question is reversible. 

The colloidal particles of the suspensoid system move towards 
the positive pole in an electrical field, indicating that both gum 
arabic and gelatin are electro-negative colloids.^ The suspensoid 
solution of gum arabic is coagulated on the addition of most salts, 
acids, and bases, but a perfectly clear, non-opalescent solution is 
obtained by the addition of mercuric chloride. The ^ opalescent 
solutions of gelatin are precipitated by mercuric chloride, copper 
sulphate, and ferric chloride, but most other electrolytes convert 
the suspensoid into an optically clear solution. The coagulation 
is in most cases reversible, and this holds also for the product whic 
separates at the positive pole when an electric field is 

Adsorption, Imbibition, and Osmotic Pressure of Colloids. 
M. PoiAnti {BiocUm. ZeitacL, 1914, 66, 258-268). -By me^ns ot a 
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thermodynamic cycle, the following relationships were deduced 
When a gel is in equilihrium with a solution, u^cjUT .dvjdc, 
where u is the amount of the dissolved substance concentrated in 
the gel, c the concentration of the solution, tc the imbibition 
pressure of the gel, and U and T have the ordinary significance. 
The statement that has often been made, but not verified, that 
substances which favour^ imbibition are positively adsorbed 
whereas those which inlfibit inhibition are negatively adsorbed, is 
a strict law if certain premises are made. Such premises are 
fulfilled when the separation of the adsorbed substance can take 
place continuously, and the adsorption process is a reversible one. 
Accepting the same premises, substances which increase the osmotic 
pressure of colloids axe positively adsorbed by the colloids, whereas 
those which diminish the osmotic pressure are negatively adsorbed. 
The following equation expresses the relation of a colloid to the 
solution, = elRT .dpjdcy where is the coucontration of the 
substance in the colloid and p the osmotic pressure of the colloidal 
solution. S. B. S. 

Contraction Phenomena. Eaphael Ed. Liesegang (Kolloid. 
Zeiisckf 1914, 15 , 18 — 23). — An account is given of a number of 
peculiar structures, the development of which is attributed to the 
contraction in gels and other systems in which chemical inter- 
action is accompanied by the formation of precipitation membranes. 
The formation of completely enclosed cavities and of cavities com- 
municating with the exterior may result in this way, and the 
importance of these effects in the interpretation of certain geo- 
logical configurations is emphasised. H. M. D. 

Reversible Reactions of Water on Iron and Ferrous Oxide. 
G. Chaudron \Compt. r«W,, 1914, 159, 237 — 239. Compare Sainte- 
Claire Deville, ihid., 1870, 70, 105; Preuner, A., 1904, ii, 317).— A 
study of the equilibrium between iron and water at temperatures 
between 300° and 1000°. An apparatus similar in principle to 
that of Sainte-Claire Deville’s (loc. cit.) was used, the source of 
heat being an electric furnace. The equilibrium was determined 
for the system iron, water, hydrogen, ferrous oxide, and for the 
system ferrous oxide, water, hydrogen, magnetic oxide of iron. 
There are two series of equilibria: (1) iron and ferrous oxide; 
(2) ferrous oxide and magnetic oxide of iron. W. G. 

Mechanism of Irreversible Phenomena Deduced from the 
Boltzmann-Q-ibbs Law of Distribution. R. Makcellin {/. Chim. 

1914, 12, 451 — 460). — A theoretical paper in which results 
deduced by another method (A., 1911, ii, 27) are now obtained 
from the law of distribution of Boltzmann-Gibbs, It is shown 
(1) that a physico-chemical complex in process of transformation 
IS made up of two systems which are changing in opposite direc- 
tions, and consist of a system I, the mass of which is constantly 
increasing, and a system II, the mass of which is constantly 
decrea^ng. The velocity of change which is observed experiment- 
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ally is the resultant of these two changes, and is given by the 
formula V A-^j RT)-^ exp{ - A^j ET)]f in which ilf is a 
constant depending on the temperature and the nature of the sub- 
stance of the reacting system, A^ and are respectively the 
affinities of the systems I and II, and V is the velocity at the 
time t. The velocity with which the opposing systems are 
destroyed is given as a function of the temperature by the ex- 
pression d hgsV I dT —A I RT^-^alRT + ^jR^j in which the constants 
a and j3 are small in comparison with A. From the fact that a 
reaction does not take place instantaneously, the conclusion is to 
he drawn that the molecules capable of transformation are in an 
exceptional condition (critical condition), which is different from 
the mean condition. The energy necessary for converting a mole- 
cule in the mean condition into one in the critical condition is 
given by the expression E = .dlogtVjdT. J. F, S. 

Velocity of Catalysis of Butyric Acid by means of Thoria, 
A. Koehler [Btdl, Hoc. ckim., 1914. [iv]. 15 . 649 — 657). — A study 
of the conditions governing the catal^ic influence of thorium oxide 
on the conversion of butyric acid into butyrone by heat, the 
catalyst being distributed on the surface of glass balls in a copper 
tube. The results show that the amount of acid converted into 
ketone in a given time by a given weight of thorium oxide is 
constant and independent of the velocity of flow of the acid vapour. 
The velocity of decomposition is also independent of the weight of 
the catalyst used, the surface being constant, but it is apparently 
a function of the surface offered by the catalyst, and is probably 
proportional to this surface. The velocity of decomposition 
diminishes on diluting the acid with an inert vapour, when this 
dilution passes a certain limit. W. G. 

The Question of Associate Atoms. F. H. Loring {Ckem. A^ews, 
1914, 110 , 25 — 26). — ^It is supposed that the atoms of certain 
elements, the atomic weights of which seem to be invariable, are 
in reality composite, and contain two or more associate atoms in 
perfectly definite proportions. H. M, D. 

Theory of Valency and Molecular Structure. William C. 
Ahsem {J. Amer, Chem. Soc.^ 1914, 36 , 1655 — 1675). — The theory put 
forward in this paper is based on the conception of molecules and 
atoms as systems of moving electrons, and of valency as a con- 
sequence of the relative stability of these systems. For example, 
a binary molecule composed of two univalent atoms is regarded 
as a stable system formed of two systems of moving electrons, the 
dynamic equilibrium being such that one electron oscillates 
periodically from one system to the other, and is common to both 
systems, neither of which is complete in itself. The oscillating 
electron is termed the 'Walence electron.' ' Valency is thus the 
property or power which an atom possesses of sharing a certain 
number of electrons with one or more other atoms in such a way 
that the atoms so united form a complete or perfect electrou^ysteRi 
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which is electrically neutral. This theory is developed and applied 
to the explanation of the mechanism of chemical reactions, teut,> 
merism,^ conductivity of metels, association, and dissociation and 
conductivity m electrolytes and gases. q 

An Efficient Stirring Apparatus. Wilhelm Gluud and Richard 
Kempf (/. Cfmn. Ind„ 1914, 33, 680).-The aim of th^^strue 
tion IS to meet as many^needs as possible with one apparatus. It 
consists of a flask of 1500 c.c. capacity, constricted somewhat at 
the base so as to be equally efficient for small quantities of liquid 
It is fitted with a hollow, ground-glass stopper, through which the 
stirring rod passes, with a condenser, and with a droppincr funnel. 
The absence of rubber stoppers makes it suitable for nltrationsj 
etc., and the whole apparatus may be heated in an oil bath with- 
out risk of fracture. A pear-shaped trap, which is filled with 
paraffin oil or other suitable liquid, is fused on to the stirring rod 
in the flask, and an extension of the stopper dips into it, so as to 
seal off the interior of the flask from the metal fittings of the 
stopper and upper portion of the stirring rod. The apparatus is 
-"-W detachable for cleaning purposes. G. F. M. 
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Bromine Hydrate. H, Giean (Comp^. rend,, 1914, 159, 246—248. 
Compare Lowig, Ann. Phys. Chem., 1829, 16, 376; Roozeboom, A., 
1886, 177). — A thermal analysis of mixtures of bromine and water 
containing more or less bromine than suffices to saturate the water, 
points to the composition of the hydrate of bromine being 
Br 2 , 8 H 20 , and this formula is confirmed by chemical analysis of 
a specimen of the hydrate carefully freed from any occluded 
bromine or water, by centrifuging it on kaolin at a temperature 
just above 0*^. W. G. 

A New Method of Determining the Atomic Weight of 
Iodine. Marcel Guichabc {Compt. rmd., 1914, 159, 185—188). — 
The author has determined the atomic weight of iodine by weigh- 
ing the iodine and oxygen liberated from a given weight of iodic 
anhydride on decomposition by heat. The iodic anhydride was 
prepared by tho action of carefully purified, fuming nitric acid on 
iodine, and the product freed from occluded gases by heating at 
330®, repeatedly crystallised, and finally dehydrated by heating in 
^ vacuum at 240° for fifteen hours in the final decomposition tube. 
The iodine liberated in the estimation was condensed in a spiral 
tube 1 metre long, and the oxygen absorbed by carefully purified 
heated copper, the decomposition being regulated so that not more 
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than 6 grama of iodic anhydride were decomposed in five hours. All 
starting materials and end products were weighed in sealed, 
evacuated tubes. The mean of five determinations gave 126'915 as 
the atomic weight of iodine. W. G. 

Nibogen" Generator. Chas, van Brunt (J, Am»r: Ckem. Aoc., 
19U, 36, 1448 — 1450). — The apparatus consists of a bulb provided 
with a long stem and a side-tube, and partly filled with an 
ammoniac al solution of ammonium carbonate or chloride; a tube 
filled with copper shavings is fitted into the top of the bulb. The 
stem of the latter is connected with a tube rising to the height of 
the bulb, and on this tube is a side-tube which extends upwards 
and enters the tube containing the copper shavings. A current of 
air is forced into the tube connected with the stem of the bulb, 
and rises upwards through the side-tube, carrying with it bubbles 
of the ammoniacal solution; the latter is thus circulated con- 
tinuously and allowed to pass through the copper shavings, whilst 
the air, deprived of oxygen, collects in the upper part of the bulb 
and escapes through the side-tube of the latter. W. P. S. 

Active Nitrogen. H. B. Barer, Erich Tiede, B, J. Strutt, and 
Emil Domcre {Ber.j 1914, 47, 2283 — 2284).— The contradictory res tilts 
of Tiede and Domcke (A., 1913, ii, 210; this vol., ii, 196) and 
Baker and Strutt (this vol., ii, 357) are due to differences in the 
apparatus employed. With the apparatus of the former investi- 
gators it was possible to increase the brightness of the after-glow 
of the electric discharge in nitrogen by the introduction of a little 
oxygen, a slightly larger quantity of oxygen, however, causing an 
entire disappearance of the effect. On the other hand, witb the 
apparatus employed by the latter investigators, no appreciable 
diminution in the after-glow was observed even with pure nitrogen 
which gave the desired effect in the other apparatus. 

It is therefore probable that a trace of oxygen favours “those 
conditions in the discharge which give rise to active nitrogen, but 
in a suitable apparatus the result can be obtained even with the 
purest nitrogen. D. F. T. 

The Nitrogen After-glow. Nitrogen Glow and Metallic 
Vapour. Erich Tiede anfi Emil Domcke {Her., 1914, 47. 2284— 22851. 
— A final reply to K.onig and Elod (this vol., ii, 266), rejecting 
the suggestion that to metallic vapours are to be attributed the 
effects in the after-glow of nitrogen, which the authors have 
ascribed to oxygen (compare Baker, Tiede, Strutt and Domcke, 
preceding abstract). D. F. !• 

PreparAtion of Ammonia from Nitrogen and Hydrogen at 
High Pressure and Temperature in Presence of a Catalyst 
Nicoteu Cako {D.R.-P. 272638).— In the preparatioa of ammonia 
by passing a mixture of hydrogen and nitrogen at high prepuw 
and temperature over soda-lime, potash-Hme, etc., contaimug 
metals of the iron group, the latter are convenienriv renlaced by 
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either titanium or vanadium, or both, these givintr an equally 
high yield of ammonia and showing less sensitiveness towards 
impurities acting as contact-poisons. T H P 

Manufacture of Readily Soluble, Stable Perborate Prepare 
tions. Vereinigte Fabbiken fOr La-Boratoriumsbedarp (D.R-P 
271194).~-Th© normal salts used in the original process (A , 1913’ 
i, 1052) are replaced by the corresponding acid salts, tlLe being 
mixed, in the dry or di^lved state, with perborate in such propor- 
tion that their acidity is not more than sufficient to neutralise one- 
half of either the alkali or base present in the perborate. The pre- 
paration of the complex perborates is facilitated and their con- 
sistency improved if the constituents are either mixed with water 
or aqueous alcohol and dried at a gentle heat, or fused on a water- 
bath, and thus partly or completely dehydrated. T. H. P. 

Carbon : its Molecular Structure and Mode of Oxidation. 
Maurice Copisarow Manchester PkiL Soc.^ 1914,58,No. x,l — 11). 
—Basing his arguments on the three assumptions that a carbon 
molecule contains a large number of atoms, that a carbon atom is 
always quadrivalent, and that carbon exists in three allotropic 
modifications, the author advances reasons for his opinions that 
polyatomic molecules of elements may be represented by constitu- 
tional formulae in a similar manner to the molecules of compounds, 
and that polyatomic molecules, combining with one another and 
yielding, finally, single molecules, must either disintegrate before 
the reaction, or more probably form a complex or complexes which 
are stable or unstable, according to the conditions (compare Dixon, 
T., 1896, 69, 774; 1899, 75, 630; Rliead and Wheeler, T., 1910, 
97, 2181; 1911, 99, 1140; 1913, 103, 461). 

The arrangement of the atoms in a carbon molecule must be 
such that the atoms can rotate freely or form a partly rigid 
structure, or a completely rigid structure; these three cases are 
considered to correspond with amorphous carbon, graphite, and 
diamond respectively. C. S. 

The Formation of Carbon Monoxide During the Rapid Com- 
bustion of Carbon. F. M. G. Johnson and D. McIntosh {Trans, 
Roy. Soc, Canada^ 1913, 7, iii, 161— 162).— Percentaffes of carbon 
monoxide varying from 6 '2 to 8*9 have been found in the gases 
produced by the combustion of a mixture of carbon with excess 
of potassium chlorate, either in a vacuum or in air. Since the 
temperature of the combustion was only about 1000°, the presence 
of carbon monoxide is not due to thermal decomposition of tlie 
dioxide, and it is therefore held to confirm the view that the 
formation of the monoxide is the first stage in the combustion of 
carbon. G. F. M. 

Colloidal Silicon. R. A stfalk and A. G utbiee ( KoUoid. Zeitsch., 
1914, 15, 23 — 27). — The authors have prepared colloidal silicon 
by reduq^iion of silica by the action of magnesium, potassium, and 
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sodium. Magnesium and potassium give rise to products which 
yield colloidal solutions of different degrees of stability. Accord- 
ing to the results of numerous experiments, these solutions may he 
divided into two groups, but it has not been found possible to 
determine the conditions which yield solutions belonging to the 
respective groups. Both series of solutions are readily coagulated 
by rise of temperature and by the addition of electrolyte. By 
dial j sing the more stable solutions prep&red by reduction with 
potassium, it was found possible to concentrate the colloidal solu- 
tions to some extent by evaporation over concentrated sulphuric 
acid. In this way, solutions containing approximately 0*05% of 
the disperse phase could be obtained. 

The yellow solutions obtained from the product of the reaction 
with sodium are in some respects much more stable. They are 
readily dialysed, and can 1^ concentrated over concentrated 
sulphuric acid without much coagulation; the solutions are, how- 
ever, sensitive towards electrolytes. H. M. D. 


Attempts to Produce the Rare Gases by Electric Discharge. 
Thomas R. Merton {Proc. Roy. Soc.^ 1914, [1], 90, 549 — 55 3). —The 
question of the production of neon and helium by electric dis- 
charge in vacuum tubes has been further examined with an 
arrangement of apparatus which differs considerably from that 
employed either by Collie and Patterson (T,, 1913, 103, 419) or by 
Strutt (this voL, ii, 201). In the design of this apparatus, the 
most rigorous precautions were taken to ensure the exclusion of 
air. Hydrogen was admitted into the completely exhausted 
apparatus by heating a small, enclosed palladium tube, and after 
the passage of an induction-coil discharge, the residual gas was 
examined spectroscopically in a fine capillary tube attached to tiie 
apparatus. In some of the earlier experiments the residual gas 
showed the spectrum of argon, but this was found to be due to an 
exceedingly small, but continuous, leakage of air into the 
apparatus. When this was eliminated, no trace of argon, neon, or 
helium was observed after the passage of the discharge through 
hydrogen. Experiments with electrodes of aluminium, copper, 
nickel, silver, platinum, and palladium all gave negative results. 

It is pointed out that in , the previous experiments (Joe, cii) the 
diatomic impurities in the residual gas were removed by means of 
cooled charcoal, a process which would also have removed any 
argon present. It is probable that in those experiments in which 
the author found considerable quantities of argon, neon and heliinu 
would have been detected if the argon had been removed in this 
way. 

The spectroscopic test for argon appears to be more delicate than 
that for neon, and since there is about a thousand times as much 
argon as neon in the atmosphere, it follows, therefore, from Strutt s 
estimate of the sensitiveness of the test for neon that a millionth 
of a c.c. of air might be sufficient for the detection of argon. 
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It is considered doubtful whether stopcocks can be relied on in 
dealing with quantities of gas of this order of magnitude. 

H. M. D, 

Attempts to Produce the Rare Gases by Electric Discharge. 
J. NoBMAif Collie {Ptoc, Ro^. Soc., 1914, [A], 90, 554—556). — A. 
series of experiments described in which finely powdered 
metallic uranium, previously heated to redness in a vacuum, was 
subjected to cathode-ray bombardment in a bulb tube, which was 
sealed on to the apparatus used by Merton (see preceding abstract). 
A small charcoal bulb, a hard glass tube containing copper and 
copper oxide, and a small bulb filled with phosphoric oxide, were 
also sealed on to this apparatus. In nearly all the experiments 
described, neon and helium could be readily detected in the resi- 
dual gas after passing the discharge for ninety minutes. In one 
experiment, in which the coil, giving a lOdnch spark with a 
platinum break, was replaced by a larger coil with a mercury break, 
neither neon nor helium could, however, be detected in the residual 
gas. 

Since in no case was argon found to be present except lu very 
small amounts, the author considers that the neon and helium 
cannot possibly be attributed to air leakage. H. M. 31. 

Crystallised Sodium SiJicate. Eduard Jordis {Clmn. Zeit^ 
1914, 38, 922). — Crystallised sodium silicates with 6, 9, and about 
10 iLo had m. p. 62-3® 47-2'^, and 37-2°, respectively. A com- 
pound with lOHaO is, however, difficult to obtain pure, as it gradu- 
ally changes into the salt with OH^O. When sodium silicate is 
heated for some time at 100^ a salt with l‘5H^O is obtained. 
The salt with 9 H 2 O forms rhombic crystals, that with GH^O mono- 
clinic crystals. When the hydrated salts are heated or dried in 
a desiccator, there is difficulty in determining whether the result- 
ing salts are definite compounds or mixtures. W. P. S. 

The Gases Retained by Iodine and Silver. Ph. A. Guye and 
F, E. E, Gebmann [GompLrend.y 1914, 159, 225-— 227). IJsing their 
special apparatus for the estimation and analysis of small volumes 
of gases (compare this voh, ii, 740), the authors have determine{x 
the amount of gas evolved on heating 1 gram of silver with one 
and a-half times its weight of iodine, carefully purified and 
previously heated in a vacuum. Two samples of silver were • 
(1) ordinary pure silver (99 ‘8%) ; (2) extra pure silver (100 0/p), 
prepared by melting silver in a quartz vessel, bubbling hydrogen 
through it, and leaving it to solidify in an atmosphere of hydrogen. 
Sample (1) yielded 0*17 c.c. of gas from 1 gram of silver, of winch 
four- fifths was oxygen and one-fifth carbon monoxide. Sample (j) 
yielded 0*027 c.c. of gas from 1 gram of the metal, which was all 
carbon monoxide, and also water vapour equivalent to 0 01 c.c. 0 
a perfect ^as at 0'^ and 760 mm. The bubbling of hydrogen 
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through the silver had thus eliminated the whole of tlie oxygen, 
leaving the volume of carbon monoxide practically unaltered. 

W. G. 

The Absorption of Nitrogen by Calcium. Rjchard Brasdi 
(ZtiUcL angm. 0/tem., 19U, 27 , 424). — Contrary to statements in the 
literature, metallic calcium in the compact form is found to absorb 
nitrogen rapidly and almost quantitatively with formation of the 
nitride, CagNg. Absorption commences at about. 300°, and attains 
a maximum velocity at 440°. Above 650° it once more gradually 
falls off to zero, but commences again above the melting point of 
calcium. The nitride retains the form of the original piece of 
metal, but it can readily be converted into chestnut-brown powder 

G. F. M. 

The Dehydration of Gypsum. C. Gaudbfkoy (Compt rend.^ 
1914, 159 , 263 — 264). — The pa^ge from the hemihydrat© to the 
soluble form of anhydrous calcium sulphate at 120—130° is not 
accompanied by any change in form or size of the crystals. The 
anhydrous salt is, however, leas refractive than, and has a hire- 
fraction almost double, that of the hemihydrate. W. G. 

Tellurium as Colouring Agent for Soda Glass. P. Fenaroli 
[Chem. Zeit.f 1914, 38 , 873 — 874). — Tellurium, like selenium, in the 
oxidised state does not impart a colour to glass, but if elemeutary 
tellurium is added to an ordinary soda glass and fused under 
reducing conditions, for example, in the presence of charcoal, 
glasses are obtained of colours varying according to the amount 
of tellurium used. Some contain colloidal solutions of the elemont, 
and others polytellurides. The former correspond completely with 
the tellurium hydrosols, and are, like them, of two fundamental 
colours, blue and brown, analogous to the red selenium glass. 
The blue glass contains larger colloidal particles than the brown. 
The glass containing polytellurides is red, or violebred, and has an 
absorption spectrum which corresponds exactly with that of 
aqueous solutions of polytellurides, showing an absorption from 
the green to the violet, with a distinct maximum between 480 and 
490 pp. G. F. M. 

Glucinum Sulphate and its Hydrates. F. Taboury {Compt. 
rftid., 1914, 159 , 180 — 182). — Tim progressive dehydration, by heat- 
ing, of the tetiahydrate of glucinum sulphate confirms the exist- 
ence of the di- and mono-hydrates, the former being obtained at 
55—60° and the latter at 100°, and indicates the existence of s 
hemihydrate obtainable at 150 — 160°. The anhydrous salt 
obtained at 250° is stable up to 530 — 540°, and thus allows of thf 
estimation of glucinum in the form of its sulphate. Glucinum 
sulphate does not form acid salts even when dissolved in sulphuric 
acid. 

The Corrosion of Metals by Water. A. T. Stuart 
Roy. Soe. Canada, 1913, 7, 183-188).-Cotnparisoc8 have jieen 
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of the relative corrMivity of "raw” Ottawa River water, and the 
water which had been treated either by "mechanical filtra 
tion or with alum or magneeia. The metals were employed in 
the form of wire, and were suspended in the water for seven davs 
some at ordinary temperatures and others at 60° The corrosion 
was measured in terms of the loss in weight after the products of 
corrosion had been rubbed off with a cloth. In addition to the 
pure metals, the effebt of couples of two unlike metals in contact 
was also studied. It was found that raw waters, although 
corroding iron to practically the same extent as treated waters 
retained most of the product in colloidal solution, and did not coat 
the metal with as much flocculent material, nor allow it to settle 
out, as was the case with treated waters, which became very murky 
and opaque even at the ordinary temperature. A rise in tempera- 
ture greatly accelerated the corrosion. The contact of aluminium 
with iron or with lead diminished the corrosion observed with the 
iron or lead alone, and increase in temperature produced a further 
decrease. Contact with copper caused exactly the reverse effects 
and in the case of copper and lead an enormous increase of 
corrosion was observed. It was noticed that the iron wires carried 
a large number of tubercles, at the centre of which the metal was 
nearly eaten away. These were possibly the seats of colonies of 
iron-dissolving bacteria or algae. Water treated for clarification 
with magnesium oxide had a considerably smaller corrosive action 
than the raw or otherwise treated water. ' This suggests the possible 
use of this substance as a pigment in anti-corrosive paint. 

G. F. M, 


Ternary Alloy, Zinc-Silver-Lead. B. Bogitch (Compt. rent/., 
1914, 159, 178 — 180). — On melting together lead, silver, and zinc, 
two layers are generally formed, and the author has studied tlie 
distribution of the three metals between the two layers at the 
temperature of solidification of the top layer, this being the poorer 
in lead, and consequently leas fusible. Some twenty fused mixtures 
were studied, and a curve is given showing the proportions of the 
three metals which give two layers, and those which can exist 
without liquation. These results only hold good for temperatures 
near to the solidification point. W. G. 

The Reduction of the Oxides of Copper, Lead, and Nickel. 
Paul Sabatier and L^o Espil {Compt, rend,, 1914, 159, 137—14-2). 
^Copper oxide undergoes reduction by dry hydrogen at 120*^. 
The curve showing the rate of reduction is formed by one branch 
only, the velocity being small at first, then increasing rapidly up 
to a certain point, after which it diminishes regularly. This oxide 
IS reduced directly to the metal without the intermediate forma- 
tion of cuprous oxide. 

The reduction of lead peroxide by a st.Team of dry hydrogen is 
rst manifest at 150®, it being reduced tn the protoxide without 
ii formation of red lead (compare Glaser, A., 190if, 

j 46),^ The protoxide, litharge, is first visible at 190®, it being 
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slowly transformed at this temperature, and more rapidly at 240° 
into the suboxide, PbgO, this oxide being, in its turn, slowly 
reduced to metallic lead at 250°, and rapidly at 300°. 

The authors have repeated their work, already described (this 
vol., ii, 276), on the reduction of nickel oxide, and maintain their 
opinion that the unstable, intermediate suboxide formed has the 
constitution Ni40, and not NigO as given by Berger fthis vol, 
ii, 656). W, G. 

The Chemical Composition of Alkaline Bordeaux Mixtures 
and the Soluble Copper which they Contain. V. VKRMoaEL 
and E. Dantony {Gompt. rend., 1914, 159, 266 — 268). — If concen- 
trated milk of lime is poured rapidly into a dilute solution of 
copper sulphate, using an amount of lime such as to give 1 gram 
per litre in excess, a blue precipitate is formed, which consists 
mainly of Peligot’s stable hydrated oxide, together with a little 
of the unstable hydrate and a small proportion of basic sulphates. 
On boiling, only a portion of this precipitate is dehydrated. On 
filtering off the precipitate, the filtrate is found to contain both 
copper and lime in solution. The copper is precipitated on boiliiiw 
or by the passage of carbon dioxide, but dissolves in excess of this 
gas. The amount of copper in solution expressed as copper sulphate 
may amount to as much as O' 23 gram per litre. Using tlie same 
proportions, but pouring the milk of lime slowly into the copper 
sulphate solution, a green precipitate is formed, which consists 
almost entirely of basic sulphates, which are not affected by tlie 
presence of free lime, except on boiling the mixture. The filtrate 
from the green precipitate also contains both lime and copper in 
solution, the latter, expressed as copper sulpliatc, reaching as much 
as 0'41 gram per litre. W. 0. 

Simple Method for the Purification of Mercury. C. Maegot 
{Arch. Sci. phys. nat, 1914, [iv], 38, 46 — 52). — The methoH for the 
purification of mercury consists in placing the mercury in an 
inclined iron tube 160 cm, long and 3 cm, diameter. The tube is 
fitted with three vertical iron side-tubes, one at each end and one 
in the middle; the upper side-tube is connected through a Woulfe's 
bottle with a water pump, the lower side-tube is fitted with a 
funnel, and the tube in the centre carries a thermometer. The 
tube is heated midway between the lower and centre side-tuhes 
by means of a Bunsen burner until the temperature has reached 
150 — 160°, and then a current of air is drawn through. In On* 
way a very rapid oxidation of the impurities is brought about, and 
any volatilised mercury is condensed in the Woulfe’s bottle. By 
this means very dirty mercury can be completely purified m 
twenty-four hours. After the current of air has been stopped and 
the mercury allowed to cool, it is necessary to filter through fine 
linen to remove the oxides. With an apparatus of the dimensions 
stated above, about 12 kilos, of mercury can be treated at once.^ 
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Isolation of Neoytterbium. J. Blumenfeld and G 
{Gmpt> nnd., 191^ 159, 323— 326).— The authors have submitted 
the earths of the ytterbium group, in the form of their nitrates 
to a process of fractional crystallisation (compare TJrbain, A 190?’ 
ii, 956; 1908, ii, 108), following the stages in the purification by 
measuring the coefficients of magnetisation of each fraction. After 
four thousand crystallisations they have obtained eight successive 
fractions having the s^e coefficient, indicating the isolation of a 
definite compound. The metal of the nitrate corresponding with 
these fractions they call “neoytterbium.’’ The paramagnetism of 
its oxide is 33'6, and the atomic weight of the metal is 173-54. The 
spectra of these fractions ^ow but very feebly the strongest rays 
of lutecium (compare Urbaia, loc, cit.), or of thulium (compare 
Soret, A., 1880, 7, and Cleve, f&fcf,). fhe spectra do not contain 
the rays of aldebarauium, as indicated by Auer von WeUbach (com- 
pare this vol., ii, 130). W, 


Reversible Hydrosols Derived from Aluminium Hydroxide. 

R. Phillips Rose {Kelt. Chem, Beihf/tB, 1914, 6, 1 — 7). — In the 
course of experiments on the adsorption of barium salts by pre- 
cipitated aluminium hydroxide, it was found that a reversible gel 
was precipitated on the addition of hydrochloric acid to a solution 
of aluminium hydroxide in dilute acetic acid. The conditions 
which determine the formation of the sol- and gel forms have been 
examined in detail. 

Aluminium hydroxide, precipitated by tlie addition of ammonia 
to a solution of aluminium chloride or nitrate, varies very markedly 
ill its solubility in dilute acetic acid (8%) according to the extent 
to wliich it is dehydrated. The hydroxide, dehydrated at' low 
temperatures, yields the sol if its composition lies between 
and Al203,T9H20. The maximum amount of sol is 
formed when the composition is between AlgOgji-oITgO and 

AI. 20352-7H20. From experunents on the solubility of a hydroxide 
of the approximate composition Al20g,4H20 in acetic acid solutions 
of varying concentration, a maximum sol formation was found for 
solutions containing 6—8% of acid. Solutions of propionic, 
butyric, hydrochloric, hydrobroraic, hydriodic, and nitric acid also 
gave rise to the sol, and the most favourable concentrations have 
been determined for each of these acids. 

The sol is coagulated by the addition of aluminium salts, by 
hydrochloric and other acids, and this process is reversible. 
Irreversible coagulation occurs on the addition of potassium or 
sodium sulphate. The observations are discussed from a theoretical 
point of view. H. M. D. 


Iron-Zinc Alloys. F. Taboury {Compi. rem/,, 1914, 169, 
— 243). — The author has examined the crystals which are 
formed in galvanising tanks, where the zinc is kept at a tempera- 
ture slightly above its melting point for several mouths. He finds 
that the^ are identical with the mixed crystals containing 7*3% of 
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iron, as indicated by Vegesack (compare A., 1907, ii, 170). His 
determinations of the E.M.F. of the metal in which they are 
embedded agrees with the resulte obtained by Vigouroux, DucelHez 
and Bourbon (A., 1912, ii, 648), the metal being zinc, and not an 
alloy of low iron content (compare Vegesack, loc, cit.). W. G. 

Iron-Zino Alloys. H. Le Chatklier {Compt rend.^ 19U., 159 
356 — 357). — The author points out that Barthier (1840) and him- 
self (1889) published the results of work on iron-zinc alloys far 
earlier than Vigouroux (A., 1912, ii, 648) or Vegesack (A., 1907 
ii, 170), the only workers referred to by Taboury (compare pre- 
ceding abstract). The author had proved the composition of 
the alloy to correspond with T’eZujj,, and had shown that chromiuni 
gave a similar compound, CrZnjQ. His results have been elaborated 
and confirmed by Wologdine (compare Rev. Metal., 1906, 3, 701). 
The author does not consider that the measurements of 
permit of an exact determination of the formula of a chemical 
compound. W. G. 

The Solid Chromic Sulphates. A, Si^nechal {Gompt. rend., 
1914, 169 , 243 — 246). — ^The author agrees with Colson (compare 
A., 1907, ii, 177) that the green chromium sulphate obtained by 
Eecoura from the violet sulphate by heating it at 90° (compare 
A., 1896, ii, 27) has the composition Cr2(S04)3,6H^0. This 
dehydration commences in a dry vacuum at 30°, the salt gradually 
turning green, and being composed then of two phases. The green 
sulphate dissociates slowly in dry air at 80°, giviifg, finally, a new 
hydrate, 012(804) 3, 3H2O. All the substances of composition inter- 
mediate between tliis and the hexahydrate are soluble in water, 
their solubility diminishing with their water content. This tri- 
hydrate slowly loses water at 150°, but a temperature of 400° is 
necessary in order to obtain the anhydrous salt, this and the inter- 
mediate hydrates being insoluble even in boiling water. For the 
hydrates from Cr2(S04)3,14H20 to Cr2(S04)3,3H20 their molecular 
volume is an additive property, and can he calculated knowing the 
molecular volume of any one of them and of water in the solid 
state. The molecular volumes of the salts obtained by the dehydra- 
tion of the trihydrate diminish more rapidly than would be tlie 
case if they followed a law of additivity. W. G. 


Neutralisation of the Af&nity of Main and Subsidiary 
Valenciea in Compounds of a Higher Order. J. V, Dubsrt 
{J. pr. Ckem., 1914, fii], 90 , 61 — 118). — According to Werner's 
original theory of main and subsidiary valencies, additive com- 
pounds of the general formula MX2,2M^Y, produced by the union 
of two different haloid salts, should exist in two isomeric forms, 




>XM" 


Up to the present, however, no well-established instance of llic 
existence of valency isomerides of this type has been recorded. 
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With the object of gaming further iafonnation on this point 
tne author has examined the additive compounds formed by the 
union of haloid salts of papaverine with cadmium and zinc haloids 
but has failed to obtain any evidence of the existence of such 
isomendes. The additive compounds of papaverine hydrochloride 
for example, with zinc and cadmium bromides, proved to be identical 
in solubility, melting point, crystalline form, and optical rotation 
with those obtained by the combination of papaverine hydro- 
bromide with zinc and cadmium chlorides. These results thus 
confirm Werner’s recent conclusion (this vol., i, 18 ) that there is 
no essential difference between main a;id subsidiary valencies. 

Further evidence in support of Werner’s view is furnished by 
the behaviour of octamminedioldicobaltic salts which are formed 
by the loss of water from two molecules of hydroxoaquotctrammine- 

cobaltic salts, therefore, receive the sym- 

metrical constitution I. On the other hand, the diol-salts are 
quantitatively resolved by the action of halogen acids into 
r:fs-diaquotetrammine- and ciVdihalogenotetrammine-cobaitic salts, 
a result which can only be satisfactorily interpreted on tlie assump- 
tion that the octamminedioldicobaltic salts have the unsymmetrical 
constitution represented in II. 


[(NE3),Oo<, 


<™>Co(NH,) 


ir. 


[(NH3),Co<°^>Co(NH3\']x,. 


In view of the pronounced tendency of the acetato-group to enter 
into bridge-formation in multinuclear metallic complex salts,, the 
behaviour of a number of ol-salts towards acetic anhydride has 
been studied. 

Although hydrox open tarn minecobaltic salts are readily converted 
into the corresponding acetato-salts by the action of acetic 
anhydride at the ordinary temperature, the dioldicobaltic and 
dioldichromic salts remain unchanged, even when heated for 
several hours with this reagent. Hydroxoaquotetrammine salts, 
on the other hand, are quantitatively converted into diol-salts. 
Thus, hydroxoaquodiethylenediammine-cobaltic and -chromic salts, 
[en, M(0H)(0H2)]X2, when wanned with acetic anhydride yield 
the corresponding tetraethylenediamminediol salts. 

Attempts liave been made to apply this method of preparing diol- 
salts to the preparation of heterogeneous dioldinietallic salts of 


the type j^Y,Co<Q|^>CrY', j (where Yj and Y'^^ lNHs or en,) 

tile action of acetic anhydride on eqnimolecular proportions of 
hydroxoaquotetraminin&-cobaltic and -chromic salts. These 
attempts, however, were unsuccessful, a mixture of the octnmmine- 
diol-dicobaltic and -dichromic salts being obtained. 

Tlie author also discusses the constitution of the complex salts 
of chromium and iron with carboxylic acids, and gives an account 
of the ^preparation and properties of the ferric, chromic, and 
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cobaltic salts of xanthic acid. The xanthates exhibit the charac- 
teristic properties of internal complex salts, and are represented by 
the formula 

Sx /S 


If . 

(R = OEt) ; a similar constitution is assigned to the salts of bi- and 
ter-valent metals with dithiocarbainic acid (R = NH 2 ) and its 
dialkyl derivatives. 

When heated with acetic anhydride, hydroxoaquotetrammine- 
cobaltisulphate is converted into octamminedioldicohaltmdphate.^ 
from which the corresponding chloride ^ 

["(NH,),Co<®“>Co(NH3),jci.,4H,0, 
small, lustrous, dark ruby-red crystals, and dithionate^ 
Y(SA)2,2H20, _ 

lustrous, light violet crystals, were obtained by treatment with 
ammonium chloride and sodium dithionat© respectively. 
Hydroxoaquotetramminechromic sulphate, 

[(NH3),Cr(OH)(OH3)]SO„ 

prepared by the addition of pyridine to an aqueous solution of 
chloroaquot^tramminechromic sulphate, forms violet-red crystals, 
and when heated with acetic anhydride is transformed into 
octamminedioldichrornic sulphate, from which the bromide and 

dithionate, |^(NH3),Cr<J^|^>C.(NH5)4j(S20,)3,4Hj0 (GrodseiisW, 

Dm., Zurich, 1910), were obtained in tlie usual manner. 

The action of acetic anhydride on both cis- and irfl??.s-hydroxo- 
aquodiethylenediammiiiecobaltic dithionate gives rise to tlie same 
tetraetliyleuediamminedioldicobaltic salts (Werner, Annalen, 1910, 
375, 85). The following new salts of this series are described 

Co<««>Co GDg : dithionate, Y(S 20 g) 2 j chloride, 

YCl 4 , 4 H 20 , lustrous, ruby-red crystals; and iodide, YI 4 . 

cti'-Hydroxoaquodiethylenediamminechromic dithionate yields 
tetraethyle nedia m miiiediolchro rnic dithionate, 

from winch the following new salts were prepared: chloralcy 
YCl 4 , 2 H.iO, microscopic, dark bluish-violet crystals; ihwci/aiifUe, 
Y(SCN)“; nifwlt, Y(N0;j)4,2H20 ; and chromate, Y(CrO4)2,4H.0, 
brownish-red crystals. 

II ydroxoaquottiramminccohaltic chloride, 

■ [(NH3)4Co(OH)(H20)]Cl2,H20, , 

prepared by dissolving octamminedioldicobaltic chloride 111 strong 
aqueous ammonia, crystallises in slender, violet-red leaflets. 

Hydroxopentamminechromic dithionate, [(NHg) 5 Cr(OH)]So 06 , 
separates with 2 H 2 O in carmine-red crystals, which decompose 
glowly at the ordinary temperature with evolution of arnnioina, 
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when dissolved in acetic acid or treated with acetic anhydride at 
the ordinaiy temperature, it is converted into aquope 7 itammine‘ 
chromic dithionate, [(NH3)5Cr(OH2)]2(S2O6)3,2H20, which forms 
light, brownish-red crystals, and is reconverted into the hydroxo- 
salt on treatment with aqueous ammonia. When heat^ with 
acetic anhydride, the anhydrous hydroxo-salt undergoes decomposi- 
tion, 

Hydroxoaquotetramminecobaltic sulphate, on solution in acetic 
acid, yields Jorgensen's diaquotetramminecobaltic sulphate, to 

which the author assigns the formula 1^(^113)400(0112)2^2^^^2^ 'j 

the latter compound loses at 110 — 120^, and passes into an 

intensely violet sulpliatotetramminecohaltic salt. Unsuccessful 
attempts to prepare diol-salts by the action of acetic anhydride on 
dihydroxodiaquodiamminechromic bromide and hydroxoaquodi- 
pyridinediamminecobaltic dithionate are also recorded. 

ferric henzenesulphonnte, [Fe(OH2)6] (05115803)3,31120, prepared 
from ferric hydroxide and an aqueous solution of the free acid or 
by the interadion of ferric sulphate and barium benzenesulphonate, 
crystallises from ethyl acetate in light yehow leaflets or plates, 
which sinter at 56°, melt at 60° to a turbid liquid, which becomes 
clear at 80°, and resolidifies at 160°. 

Ferric benzenesulphiimte, Fe(C6H_r/ 80^)3, is obtained as a 
voluminous, orange-yellow precipitate by adding an alcoholic solu- 
tion of benzenesulphinic acid io aqueous ferric chloride. 

[With 8. Vretos.] — The additive compound of papaverine hydro- 
chloride and cadmium bromide, 2C2oH2i04N,2IICl,CdBr2, separates 
in lustrous, white, silky crystals when the two anhydrous salts are 
brought together in alcoholic solution. It becomes yellow at 100°, 
ra. p. 185°, and is identical with the compound formed by the 
union of papaverine hydrobromide and cadmium chloride; if the 
components are not anhydrous, the additive compound separates in 
crystals containing IH2O. 

The following additive compounds were prepared in a similar 
manner (B = C.,oH2,04N) : 2B,H2CdClJ2, aggregates of slender 
leaflets, in. p. "l76°; 2B,HXdBr2lo, m. p. 188°; 2B,H2ZnCl2Br2, 


m. p. 177°. 

Ferric xanthate, Fe(CS2*OEt)s, prepared from ferric chloride and 
potassium xanthate in aqueous solution, separates from carbon 
disulphide in small, brownish-black crystals. Its solution in 
pyridine, on dilution with water, deposits lustrous, golden-yellow 
leaflets, having the composition Fe(CS-2*OEt)3,3C5NHv 

The cobalt salt (small, blackish-green needles, in. p, 117°) and 
chrotnic salt (dark blue crystals) differ from the ferric salt in that 
they do not yield additive compounds with pyridine. All three 
xanthates give normal molecular weights in ethylene dihromide or 
benzene solution. 


Reduction of Uranium Oxide. Eric K. Kideal {/. Soc. 
Ohm. Ind., 1914, 33, 673— 676).— In view of the increasing 
quantities of uranium salts produced as by-products, several 
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methods have been investigated which might be suitable for the 
industrial production of metallic uranium. From uranous salts, 
the best procedure was found to be the preparation of the tetra- 
chloride by the action of chlorine on an intimate mixture of 
uranium dioxide and carbon heated at a low red heat, and the 
subsequent treatment of this substance with sodium and sodium 
chloride in a steel cylinder heated at 800° in a resistance furnace 
for forty-five minutes. A brown powder Was obtained containing 
99*3% of uranium. The electrolysis of uranium tetrachloride_, usinf^ 
a mercury cathode, was also tried, but with unsatisfactory results* 
and the industrial preparation of uranium by either of these 
methods does not appear feasible. Several methods for the reduc- 
tion of ur a no-uranic oxide, TJgOg, were investigated.^ Electrolysis 
in the solid state in an atmosphere of hydrogen gave under all 
conditions of pressure a black, crystalline product consisting of the 
dioxide, and a repetition of Stavenhagen’s experiments, using 
magnesium or aluminium, yielded only a regulus of magnesia or 
alumina with the dioxide and unburnt metal. An electrothermal 
process, involving the use of magnesium powder, yielded, however 
uranium of 98 — 99% purity. The oxide with 20% of magnesium 
was pressed into rods and placed in a tube of magnesia in contact 
with the carbon electrodes of an arc furnace. Hydrogen was passed 
through the apparatus, which was heated in a granular carbon 
resister until the rods were hot enough to conduct the main current, 
which produced an arc of magnesium vapour, which effectively 
reduced the uranium oxide. The freshly prepared meUl was 
spontaneously inflammable in air. Reduction of the oxide can 
also be effected by heating with magnesium and sodium in presence 
of calcium chloride as a catalyst, and an impure metal was 
obtained by Moissan’s method of reducing with carbon in the arc 
furnace. The melting point of uranium containing 0’4% of carbon 
lay between 1300° and 1400°. G. F. M. 

Removal of Iron from Oxygenated or Roasted Tin 
Sulphide Ores by Lixiviation with Acid. Marco Chiapponi 
and Robert Hesse (D,R.-P, 271594). — The oxygenated ore is treated 
at 300 — 500° with a reducing agent, preferably gaseous in nature, 
so as to avoid introduction of impurities in the form of asli. 
Under these conditions the stannic oxide undergoes no, or but 
slight, reduction, and remains insoluble in acid, whereas the iron 
oxides are converted principally into ferrous oxide, which can be 
extracted readily by aqueous hydrochloric or sulphuric acid, or, 
better, by hydrogen chloride at 400 — 500° in a counter current 
apparatus, the iron then distilling off as volatile cliloride. 

T. H. P. 

Influence of Manganese Compounds on the Surface 
Alteration and Secondary Enrichment of Gold Deposits. 
W. H. Emmons (ZfiiUck KrysL Min., 1914, 54, 74; fron ?>«««• 
AtMt. Inst. Min. Engin., 41, 7G8 — 837).— Ferric, manganic, an 
cupric salts present in natural waters, together with chlonaes, 
liberate free chlorine, and gold may thereby bo dissolved. ^ R ma\ 
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aft«rwarda be deposited (principally by the agency of ferrous 
sulphate) in some other situation where there is no oxidation 
Solutions containing 0-1% chloride, together with manganese, are 
capable of dissolving gold in the cold. L. J. ' S. 


Mineralogical Chemistry. 


Organic Matter in Oil Shales, Johh B. Robertson (Proc. 
Roy. Soc. Min., 1914, 34, 190— 201).— The results of analy^’s of 
thirteen shales showed that the ratio C/H varies from 6 to 8 
and above. The yield of oil from shales varies directly as the per- 
centage of organic matter, and inversely as a function of the 
carbon-hydrogen ratio. In all the shales examined, the ratio C/H 
is lower than in ordinary bituminous coals. The richer varieties 
may, however, approach camiel coals iu properties. The organic 
matter of oil-shales is mainly insoluble in organic solvents. From 
torbauite and Broxburn shale, pyridine dissolved 4' 92 and 3 '29% 
respectively of the ash-free dry substance; the amount of resinous 
substances present is therefore quite small. 

By the action of concentrated nitric acid on some of the shales, 
acids were obtained of a similar nature to those obtained by Ander- 
son from coal (/. Soc. Chem. I/id., 1898, 17 , 1018). The acids form 
a series, beginning with lycopodium acid, in which the hydrogen is 
relatively highest, and ending with ordinary coal acids, in which 
it is relatively lowest. Torbanite, Broxburn shale, peat, and cannel 
coal yield intermediate acids in the order as given, and they prob- 
ably represent different stages in the alteration of vegetable matter. 
There is no evidence of the presence of animal residues ; phosphates 
could not be detected, and tlie amounts of lime in the ash varied 
from a trace to T55%. The conclusion is drawn that the organic 
matter is derived from algae, spores, or concretions of macerated 
organic material similar to that found in peat and cannel coal. 

N. H. J. M. 

Empressite, a New Silver-Tellurium Mineral from Colorado. 
W. M. Bradlev [Amer. J. Sci., 19U, [iv], 38, 163—165).— 
This mineral was found as finely granular masses with 
metallic lustre in the Empress- Josephine mine, Kerber Creek dis- 
trict, Colorado. On the small, conchoidal and uneven surfaces of 
fracture, the colour is pale bronze; the streak is greyish-black. 
The mineral is brittle to friable, and has H 3 — 3^, I) 7‘510. It is 
readily fusible, and is soluble in hot dilute nitric acid. Analysis 
agrees with the formula AgTe, 

Ag. Te. Fe. IdhcI. Total. 

45‘]7 5475 0-22 0'39 1 00 -53 

L. J. $. 
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Biliuite, a New Bohemian Mineral. J. Sebok {Jahrh. ^in.^ 
19 U, i, ref. 395 — 396; from Sbornik Kluhu ^irodovHftckehoy Prag^ 
1913, No. II, 2 p.). — A mineral resembling coquimbit© occurs in 
a lignite mine at Schwaz, near Bilin. It is white to yellowish, 
with a fine, radially-fibrous structure. Hardness about 2, D 1*875. 
The optical characters resemble those of halotrichite, of which the 
new mineral is the iron analogue. Analysis I is of the surface 
material, and II from the interior : 


S 03 . 

FcO. 

Fe^Oj. 

MgO. 

NaaO. 

HjO. 

0 , Ti^tal 

I, 32 80 

5*86 

15 95 

0 04 

0*90 

39-82 

2-11 97*48 

II. 34*87 

6*93 

15*88 

0*13 

0*29 

41-77 

— 99*87 


These give a formula F6^^F©'''2S40ig,24H20, analogous to that 
of halotrichite (Fe^^Al2S4O|0,24H2O). The mineral has been de* 
posited from acid solutions resulting from the oxidation of pyrites. 

L. J. S. 

Precious Stones from Lower California, Mexico. Ernst 
WiTTiCH {CmtT. Min., 1914, 449—456) — Pale rose-red lithia- 
tourmaline (rubellite), occurring in biotit^schist in the mountain 
ranges between Calamahf and San Borja, gave the following results 


on analysis: 

SiOj. Fe 203 . 


CaO. 

M^O. 


F. 

37*54 2-60 

43*40 

0*64 

0-27 

9-12 

0*12 

Li 20 . 

K 2 O. 

Nil./). 

ILO. 

Total. 


0-56 

1*58 

2-51 

1*87 

100*27 



Embedded in this rubellite are sometimes crystals of sappliire. 
Other gem-minerals described from Lower Californian localties 
include beryl, garnet (hessonite and spessartite), and turquoise. 

L. J. S. 

Chemical Structure of Kaolin. J. V. Samoilov (Bull Acml 
Sci. St. PH^nhourg, 1914, [vi], 8, i, 779 — 794). — The author has 
studied the heat effects observed when kaolin is heated in an 
electric furnace. From tlie results obtained, taken in conjunction 
with those given under similar conditions by opal, bauxite, 
diaspore, aluminium hydroxide, allophane, andalusite, disthene, and 
sillimanite, the conclusion is drawn that the two mols. of silica 
present in kaolin are differently combined with the alumina (com- 
pare Simmonds, T., 1903, 83, 1469), The structural formula 

>OH 

/0*0-Al<; .OH 

o:si< >si<; 

\0-0*Al( ^OH 
\OH 

is proposed for kaolin. Complete removal of water is accompanied 
by resolution into silica and the silicate, Al 2 Si 05 . T. H. F- 

Mineral Waters of Moncatini Owned by the Crown. K. 
Gltareschi (Ann. Ckim. AppUcaia, 1014, 1, 506 — 514 ).-iTbese 
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watjp exhibit ordinary physical and chemical characters the 
tempbraturo varying widely with the different springs, but being 
in all cases appreciably above that of the atmosphere. Their prin 
cipal saline constituent is sodium chloride, which occurs, togetlier 
with magnesium and potassium chlorides, sulphates of the alkali 
and alkaline-earth metals, and magnesium and calcium carbonates ; 
certain, of them contain also iodides, bromides, and salts of lithium’, 
manganese, and cassiun/. All contain considerable proportions of 
dissolved gas, which begins U> escape when the water reaches the 
surface of the earth, and consists largely of carhon dioxide. 

• T. il. P. 

Manganese in Some Springs of the Central Rock System. 
F, Jadin and A. Astruc (Compt. rend., 1914, 159, 332—333. 
Compare A., 1913, ii, 870; this vol, ii, 378).— The authors have 
determined the manganese content of the water from seventy-two 
springs spread over eighteen different places in the central plateau. 
The waters of this system are, on the whole, richer in manganese 
than those of the Vosges Mountains, this being expected, as these 
springs are richer in hydrogen carbonates than those in tlie Vosges 
Mountains. As in the previous cases, very marked variations were 
found in the manganese content of springs at the same place, thia 
variation being relative to the variation in iron content. W. G. 


Analytical Chemistry. 


Panel for Electro- Analysis. Hhnry Zikgel (/. Avier. Chm, Soc.. 
1914, 36, 1460 — 1452). — ^A convenient form of supply and switch- 
board is described ; the various connexions allow the use of the 
current from a 6-volt accumulator or from a 110-volt lightiug 
circuit. \V. P. S. 

Method for the Preparation of Dry Starch, Soluble in 
Cold Water, for Use as an Indicator. Robert M. Cjtapin 
(d. Ind. Eng. Chem., 1914, 6, 649 — 650) — Four hundred grams of 
potato starch, 2300 c.c. of water, and 80 c.c. of A/ 1 -hydrochloric 
acid are mixed in a flask and heated in a boiling water-bath for 
1'5 hours. The mixture is then cooled to 50°, rendered 
ammoniacal, 800 c.c. of 95% alcohol are added, the solution is 
strained through coarse muslin, and, while still warm (45°), is 
poured slowly, with continuous stirring, into 4 litres of 95% alcohol. 
After forty-eight hours the alcohol is decanted, the residue is 
washed with 95% alcohol, and spread out in a thin layer to dry. 
The powdered starch thus obtained dissolves readily in cold water. 

W. P. S. 
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Apparatus for Controlling the Rate of Plow of Reagents 
into Solutions, etc. Oeohg Panofulos {Clv&m, Ztit, 1914jfe8, 
922). — A cover-glass for beakers is provided with a conical hole in 
its centre ; a conical glass rod fite into this hole and extends to the 
bottom of the beaker. The reagent to be added is poured into the 
upper or concave side of the cover-glass, and flows slowly into the 
beaker when the rod is raised slightly. The reagent may also he 
contained in a graduated vessel fitted over the upper part of the 
rod, so that a definite amount is admitted to the beaker when the 
rod is raised. W. P. S. 

A Pipettometer. W. D, Frost {/. Armr. Chtm. 5'oc., 19U, 36, 
1785 — 1787). — This apparatus consists essentially of a vertical, 
graduated glass tube, to the upper end of which non-grad uated 
pipettes may be attached by means of . rubber tubing. At 
the lower end of the graduated tube another tube is attached 
by means of a flexible rubber joint. This tube has a bulb 
at its outer end, and is so arranged that this end can be readily 
raised or lowered. The vertical tube and the movable arm 
with the bulb are partly filled with mercury. The whole 
apparatus is supported by a suitable frame so arranged on a stand 
that its height can be varied. By moving the bulb up or down, 
the height of the mercury in the vertical tube can be altered. 
When the mercury column is lowered, the pipette draws up the 
liquid in which its tip is immersed, and when it is raised the liquid 
is expelled. The quantity of liquid taken up or discharged is 
measured by reading the position of the mercury in the graduated 
tube. 

The apparatus is very useful for the accurate measurement of 
small volumes of liquids. It was devised for use in bacteriological 
work, and is recommended for handling poisonous or infectious 
material. It can also be employed for calibrating pipettes. 

E. G. 

Analysis of Very Small Quantities of Gas; Application to 
the Analysis of Air. JPh. A. Guye and F. E. E, Germann 
(CowpJ. rend., 1914, 159, 154 — 157), — A description of a volumeter 
by means of which it is possible to analyse very small quantities 
of gas. The apparatus consists essentially of a volumeter of com- 
paratively small capacity (25 — 50 c.c.) used in conjunction with a 
MacLeod vacuum gauge. The measurements are all made at 
constant volume under a pressure of 7 — 8 mm., the gauge being 
sensitive to 1/100 mm. of mercury. The sensitiveness of the 
apparatus can be considerably augmented by reducing the capacity 
of the volumeter and increasing the accuracy of the gauge. 
Absorption and reaction chambers are sealed on to the volumeter, 
and separated from it by glass taps. The apparatus is figured in the 
text, and can he used for the analysis of the atmosphere at different 
heights or of gases evolved on heating solids. Two analyses o 
the same sample of air, 0'25 c.c. being used in each ca^, 
exactly the same percentage of oxygen. r' 



ANALTTICAL CHEMISTRY. 


ii. 741 


Q§b Analysis by Fractional Distillation at Low Temper- 
atures. Gr. A. Burbell and P, M. Seibert {Cke 7 n. News, lyu 

110 , 2 — 5, 14 — 16 ; J. Amr. Chem. Soc., 1914, 36 , 1537 1548)—* 

A process is described for the separation of a natural gas into 
its constituent paraflfin hydrocarbons by means of fractional dis- 
tillation of the liquefied gas under low pressures. A measured 
volume of gas (about litres is sufficient) is transferred to a 
condensing tube immerse in liquid air in a Dewar flask. This 
tube is also connected with a Topier pump fitted with a mercury 
manometer and with vessels for trapping the gas fractions over 
mercury as they are removed. The entire sample having been 
liquefied, the methane can be removed between -185'^ and -190® 
at 22 mm. At this temperature ethane has so small a vapour- 
pressure that none could be detected in the distillate within the 
limits of analytical error. After thrice-repeated distillation of 
the residue, no more methane could be removed, and the manometer 
pressure sank to zero. In a similar way ethane was removed 
at “140° to -145°. At this temperature, a small quantity of 
propane also passed over, and was removed by liquefaction and 
repeated distillation. Propane was separated from the butanes 
fc -120° to —135° by a repetition of the above processes. The 
nal fractions of each gas that were obtained were analytically 
mre, and the process, although tedious, is therefore applicable for 
he satisfactory separation of a gaseous mixture into its constituents 
?hen this is unattainable by other means. G. F. M, 

Penot's Ohlorometric Method, J. Clabens [Oompt rend., 
.914, 159 , 183 — 185). — Penot’s method of estimating hypochlorites 
fives results which are lower and less correct than those obtained 
}y Mohr’s modification of this method. The following is the 
simplest and quickest method of carrying out an estimation. A 
irst determination is made by Penot’s method of the volume of 
sodium arsenite solution required. The volume of liquid, thus 
determined, is poured into a flask, and the solution of the hypo- 
chlorite added, the mixture being shaken. A further quantity 
of sodium arsenite is then added drop by drop until the end of 
the action is reached, as indicated by starch-iodide paper. The 
addition of a small amount of potassium bromide to the hypo- 
chlorite solution -is advantageous in that the end-point can be 
found without the use of the starch-iodide paper. W. G. 

Direct lodometrio Estimation of Soluble Iodides. W. 
StOwe (Chem. Zentr., 1914, i, 2121; from A folk. Zeit., 1914, 29, 
*^82). — The estimation depends on the reaction between iodides and 
lodates in acid solution, according to the equation SHI-f-HIOg^ 
+ Ten c.c, of an aqueous solution containing 0‘2 gram of 

pota^iuin iodide are treated with 10 c.c. of 3% potassium iodate 
solution, 10 c.c. of alcohol and 2 c.c, of nitric acid are added, and 
^ grams of barium carbonate mixed with water are then intro- 
duced. When the evolution of carbon dioxide has _ ceased, 
potassium iodide is added to dissolve the liberated iodine, the 
VOI. CVI. u. ^0 



ii. 742 


ABSTRACTS OF CHEMICAL PAPERS. 


solution is diluted to 100 c.c., and, after settling, 50 c.c. of the 
clear solution are titrated with iV/lO-thiosulphate solution. The 
presence of chlorides does not interfere with the estimation, but 
the method cannot be used when the iodide contains bromide. 

W. P. S. 

Estimation of Total Sulphur in Caoutchouc. Utz (Chm, 
Zentr., 1914, i, 2068—2069 ; from Gummi-ZtiLi 1914, 28, 
631 — 632). — A method described recently by Kaye and Sharp 
{India Uuhfyer Journaly 1912), in which the caoutchouc is ignited 
with a mixture of zinc oxide and potassium nitrate, yields trust 
worthy results. The crucible containing the mixture should be 
heated first on an iron plate, and then over a flame which is raised 
gradually. Experiments with pure sulphur showed that there is 
no loss under these conditions. W. P. S. 

Estimation of Dissolved Oxygen in Waters, Effluents, etc 
Percy KaW (C'Aem. Aewjs, 1914, 110, 49). — Two methods are 
described, and depend on the oxidation of ferrous or manganese 
salts in alkaline solution. A 500 c.c. bottle is filled with the water 
under examination, 1 gram of ferrous sulphate and 3 grams of 
potassium hydroxide are added, the closed bottle is shaken 
occasionally for two hours, the mixture being then acidified witli 
sulphuric acid, and the excess of ferrous sulphate titrated with 
permanganate solution. In the second method, the water is 
similarly treated with 1 gram of manganous sulphate, a small 
quantity of potassium hydroxide, and a few crystals of potassium 
iodide; after two hours the mixture is acidified with hydrochloric 
acid, and the liberated iodine is titrated. W, P. S. 

Volumetric Estimation of Sulphurous Acid in Wines. L. 
Feer^ {Bull. Assoc. Chim. Suer. 1914, 31, 959 — 963). — The 

wine (100 c.c.), with 2 c.c. of phosphoric acid, is gently boiled for 
half an hour in a reflux apparatus connected with two Strauss 
and Wurtz’s absorption vessels containing, respectively, solutions of 
iodine (40 c.c.) and sodium thiosulphate (5 c.c.). Carbon dioxide 
is passed through the whole apparatus for some minutes before the 
wine is heated and during the heating. The two solutions are 
then transferred to a beaker and titrated with thiosulphate solu- 
tion, with soluble starch as indicator (Mathieu, A., 1910, ii, 747). 
The iodine solution contains 3‘968 grams of iodine per litre, 1 c.c. 
corresponding with 1 mg. of sulphur dioxide. The thiosulphate 
solution contains 7’ 740 grams per litre. 

The combined sulphurous acid is estimated, in a similar 
apparatus, in 100 c.c. of the wine, an amount of iodine solutio'i 
equivalent to the total sulphurous acid, as previously estimated, 
and the same amount of a solution of sodium arsenite. Tne 
amount of combined sulphur dioxide = 10[40“ (# 1 - 1 - 5)], n being the 
number of c.c. of iodine solution added to the wine. 

The sodium arsenite solution is prepared by dissolving about 
1 gram of arsenious acid and 3 grams of crystallised* soniui^i 
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carbonate in 500—600 c.c. of water, 
equivalent to the iodine solution. 


Tl^e solution is tlieu made 
N. H. J. M. 


Apparatus for the Estimation of Hydrogen Sulphide in 
Water. Gbo. B. haAKKPOETBR (/, ind. Eng, Chtm 19U 6 
676-677).-The apparatus is all in one piece, and cUsta of a 
burette and a flask, or bulb, holding 500 c.c. ; a three-way tap is 
provided between the'burette and the flask, a side-tube on the 
neck of the flask being also fitted with a three-way tap. Both 
these taps are turned so that the flask is in communication with 
the air ; the apparatus is then immersed m the water of which a 
sample is to be taken, and, on withdrawing the apparatus, a por- 
tion of the water flows out of the tap on the side-tube, leavincr the 
flask filled to a definite level. Starch solution is then adimtted 
through the side-tube, and the water is titrated with iodine solu- 
tion contained in the burette. In a modification of the apparatus 
the flask is provided with a tap at the bottom, and a tube extends 
from this tap to a definite height in the flask. A tai^nr stopper is 
provided at the top of the burette so that the events of the 
flask may be shaken during the titration without loss of solution 
from the burette, \V. P. B. 


Micro-Kjeldahl Bstimations. A. V. Sahlstbot {Ckm, Zenir.f 
1914, i, 21Ui ; from iSkand, Arch. Physiol,, 1914. 31, 367—360), — 
The method proposed by Pilch (A., 1911, ii, 225) was found to be 
more trustworthy than that described by PoUn and Farmer (A,, 
1912, ii, 702). W. P. S. 

Detection of Nitric Acid with Ferrous Sulphate. I. 
Bkllucci (dn». Ghim. Applicatn, 1914, 1, 549 — 558),— fn presence 
of ferrous sulphate and sulphuric acid, selenious acid in small pro- 
portion undergoes reduction to selenium, which at first forms a 
purple coloration. This cannot, however, be confused with the 
coloration given by nitric acid, since the selenunn rapidly settles 
to the bottom of the liquid in a finely divided state. 

Ill the reaction with nitric acid, this is first reduced to nitric 
oxide, and if the latter acts on aqueous ferrous sulphate, in the 
presence or absence of a small proportion of sulphuric acid, the 
dark-brown cation, Fe(NO)”, is formed; here the iron remains 
bivalent, and the nitric oxide functions as a neutral molecule. 
When the solution contains sulphuric acid, the salt Fe(NO)SO| is 
formed. The complex cation is readily dissociated, and the nitric 
oxide may be completely eliminated from the solution and the 
coloration destroyed by heating. In testing for nitric acid, it is 
therefore necessary to prevent excessive rise of temperature of the 
liquid. 

When, however, nitric oxide acts on a solution of ferrous 
sulphate containing sulphuric acid in sufficient concentration, the 
liquid assumes an intense amethyst-red coloration, which changes 
to brown on slight dilution with water, the reverse change being 
subsequ^itly efiected by addition of concentrated sulphuric acid. 
VOL, cvi. ii. 51 
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Uuder the influence of an electric current, the coloured zone of 
the red solution migrates towards the anode, whilst that of the 
brown liquid moves to the anode. In the case of the red solution, 
the colour is due to the anion, Fe(S 04 )j;N 0 . 

If the nitric acid is mixed with the ferrous sulphate and 
sulphuric acid, there is a risk of tlie immediate oxidation of the 
ferrous iron by the acid and of the prevention of the formation 
of the cation Fe(NO). When, however, the liquids are in layers, 
the nitric acid is in excess only at the zone of contact, so that 
time is allowed for the manifestation of the coloration (see below) ; 
a further advantage of this procedure is the possibility of using 
concentrated sulphuric acid and an excess of ferrous sulphate 
together, the limited solubility of the salt in the acid otherwise 
coming into play. 

The reduction of the nitric acid by the ferrous sulphate takes 
place rapidly in presence of concentrated sulphuric acid, and only 
slowly, or not at all, if the proportion of sulphuric acid present 
is small. volume of acid taken should be at least as great 

as that of liquid to be tested, and the nitrate should either 
be dissolved in a little water or, when this is not possible, be added 
in the solid state to the sulphuric acid. 

The best results are obtained by mixing tlie nitrate solution 
with the sulphuric acid, and by pouring the cold, saturated ferrous 
sulphate solution carefully on to the surface of the mixture while 
the latter is still hot. Equal rapidity of action is obtained by 
introducing a mixture of the ferrous sulphate and the nitrate 
solutions on to the surface of the sulphuric acid, but the intensity 
of the coloration and the thickness of the ring are less than in the 
former case, whilst the coloration disappears more rapidly. When 
the nitrate solution forms the upper layer, and the mixture of 
ferrous sulphate and sulphuric acid the lower one, the test is con- 
siderably less delicate. 

When attention is paid to the above points, 1 part of nitric 
acid can be detected in 250,000 parts of sulphuric acid. If, how- 
ever, small traces of nitric acid are to be sought, the use of strata 
loses its objects, and the best results are obtained by mixing the 
solutions. For this end, 2‘5 grams of ferrous sulphate are dis.solved 
in 6 — 8 c.c. of water containing a few drops of dilute sulphuric 
acid, and the solution added to 1000 grams of 90% sulphuric acid 
(compare Manchot and Huttner, A., 1910, ii, 414), This reagent 
remains unchanged for a long time in a closed vessel, and allo^YS 
of the detection of 1 part of nitric acid in 500,000 of sulphuric 
acid. T. H. F. 

Fresenius’ Method for Estimating Small Quantities of 
Nitrites and its Sensitiveness Compared with the wi-Phenyl- 
enediamine Reaction. E. A. Letts and Florence W. Fea 
{Analyst., 1914, 39, 350 — 352). — The zinc iodide-starch sohitioo 
described by Fresenius for the colorimetric estimation of nitrites 
was found to be capable of detecting as little as 0'00025 mg. of 
nitrite-nitrogen, and to be about twenty times more sensitive thau 
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the Trt-piienylenediamine reaction. A freshly prepared zinc iodide- 
starch reagent appears to he less sensitive tlian a similar solution 
one year old. W. P. S. 

Use of Ammonium Citrate in the Estimation of Phosphoric 
Acid [in Slags], A Quartahou and A. Rogai { Chem . Zentr .^ I'jU, 
ii, 263 — 264; from Sta^. spe^rim, agrar. itai., 19U, 47, 410—426)! 
— The chief sources of error in the estimation of phosphoric acid 
in Thomas slag lie in the precipitation of magnesium iron com- 
pounds and in the incomplete precipitation of the phosplioric acid 
with magnesia mixture. When the magnesium pyrophosphate is 
nob quite white, the presence of iron is indicated; this may be 
removed by treatment with cupferron.'’ The citrate method 
cannot be used when iron and aluminium phosphates are present. 

W. P. S. 

Estimation of Arsenic in Organic Substances. Mabiau 
ViNOQEAD (/. Atmt, Chew. Soc.y 1914, 36, 1548 — 1551).— For the 
oxidation of organic matter previous to the estimation of arsenic 
in such substances as blood, tissue, etc., it is recommended that the 
substance be heated with nitric acid at 260° in a sealed tube. 
One c.c. of nitric acid is sufficient to oxidise 3 c.c. of blood serum, 
the residue obtained on evaporating 100 c.c. of spinal fluid, or 
0'5 gram of dry tissue. After the oxidation, the contents of the 
tube are diluted, evaporated to a sjnall volume, and heated witli 
sulphuric acid until all nitric acid lias been expelled. Tlie arsenic 
is then estimated by Sanger and Black’s modification of tlie 
Gutzeit method (A., 1908, ii, 64). W. P. S. 

Estimation of Potassium and Magnesium by Physico- 
chemical Volumetric Methods. Application to the Analysis 
of Wines. Marcel Duboiix {Compt. rend^ 1914, 159, 320—323. 
Compare Dutoit and Duboux, A., 1908, ii, 781, 892).^ — -Potassium 
can he estimated in wines by determining the conductivity of the 
solution after the repeated additions of small amounts of chloro- 
platinic acid, after the addition of eighteen times its volume of 
alcohol. A change in the direction of the conductivity curve 
indicates the end of the precipitation. It is necessary to wait some 
time for the conductivity to become constant after each addition 
of the reagent, and also to destroy the organic matter in the wine 
by evaporation and ignition prior to the estimation. For the 
estimation of magnesium, the conductivity is measured in a solu- 
tion containing O’ 02% of ammonia and 0’06% of ammoniuin chloride 
after the addition of measured small quantities of A/2-phosplioric 
acid. Before performing the titration, the organic acids in the 
wine must be destroyed and the phosphoric acid and lime removed 
by precipitation. Fifty c.c, of the wine are treated with 3 c.c. of 
d -sulphuric acid and 100 c,c. of alcohol. After two hours the 
calcium sulphate is filtered off, and to the filtrate is added 3 '5 c.c. 
of A-ammonia and 7 c.c. of a 16% solution of lead nitrate, which 
precipitates the phosphates. The whole is warmed on the water- 

51—2 
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bath, filtered, and to the filtrate 5 c.c. of iB^ulphuiic acid are added 
and the lead sulphate filtered off. The solution is evaporated to 
dryness and calcined, the residue is dissolved in 5 c.c. of iV/lO-HCl, 
60 c.c. of iV/lO-ammonia are added, and the liquid titrated with the 
phosphoric acid. W. G. 

Estimation of Calcium in Urine and Fseces. K. von 
DER Heide [Biockm, 1914, 65, 'J6S— 380). — A detailed 

investigation is made of the estimation of calcium by Aron’s 
method, according to which the metal is precipitated as sulphate 
by alcohol in the liquid obtained after the destruction of organic 
matter by Neumann's wet-ashing method. It is shown that this 
method of precipitation of calcium has many sources of error, due 
to the fact, chiefly, that other substances are carried down with 
the calcium sulphate precipitate. The author recommends the 
following modiflcation. The calcium sulphate precipitate is 
collected on a Gooch filter, and then dissolved in hot concentrated 
hydrochloric acid, The solution is neutralised to methyl-orange 
with ammonia, and ferric chloride (two to three drops of 10% solu- 
tion) and acetate are added- In the hot filtrate from the pre- 
cipitate thus produced, the calcium is precipitated as oxalate. 

S. B. S. 

Eetimation of Magnesia in Magnesite. Henryk Wdoweszewski 
[Chmi. 1914, 38, 949 — 950). — In the estimation of magnesia 
by Mayrhofer’s method (A., 1908, ii, 431), it is essential that 
the mixture be kept at 0° for two hours after the ammonium 
magnesium phosphate has been precipitated. The precipitate is 
then collected, washed with ammonia, dissolved in hydrochloric 
acid, reprecipitated by the addition of ammonia, and again cooled 
for two hours before being finally collected, dried, ignited, ami 
weighed. W. P. S. 

Estimation of Copper as Cuprous Sulphide. Ernst 
Murmann [Vham. Zmtr.y 1914, i, 2016 ; from OesUrr. Chm, ZeiL, 
1914, [ii], 17, 96)-~-A reply to C. Beck (A., 1913, ii, 1077}, 
maintaining that the conversion of cupric into cuprous sulphide 
by ignition in a current of carbon dioxide should he rejected. 

N. H. J. M. 

Estimation of Copper in Open Hearth and Alloy Steel or 
in Cast Iron. E. I). Koepping (J. lad. Eng. cy^m., 1914, 6, 
696). — From 3 to 10 grams of the steel are dissolved in 35 c.c. of 
hydrochloric acid (1 : 1), the solution is diluted with 35 c.c. of 
water, and boiled for twenty minutes after the introduction of a 
strip of sheet aluminium. The solution is then filtered, the pre- 
cipitated copper is waslied with hot water, and dissolved in a 
mixture of 3 c.c. of nitric acid and 7 c.c. of water; this acid solu- 
tion is first poured over the strip of aluminium to dissolve adhenng 
copper. The solution and washings are boiled for fifteen minutes 
to expel nitrous fumes, 7 c.c. of ammonia are added, and the boil- 
ing continued until only a small quantity of free ammonia^’emains- 
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Ten, cx. of 80% acetic acid are now added, the mixture is boiled 
for one minute, cwled, potassium iodide is added, and the liberated 
iodine titrated with thiosulphate solution. W. P. S. 

Estimation of Iron by Permanganate in the Preaence of 
Hydrochloric Acid. 0. L. Bahnebky (/ Amer. Chm. Soc,, 19U, 
36, 1429 1448). Sodium sulphate, acid phosphate mixtures, 
manganese sulphate >»ith sulphuric acid or phosphoric acid, and 
cerous sulphate, may be employed in the titration of a hydrochloric 
acid solution of ferrous salts in order to prevent the action of the 
hydrochloric acid on the permanganate used for the titration. 

W. P. S. 

Estimation of Iron in the Presence of Phosphoric Acid. 
0. E. CoEFiELD and W. K Pbatt (Pharm, J., 1914, 93, 

131—133).— The gravimetric estimation of iron in the presence of 
even small quantities of phosphate is untrustworthy, the results 
obtained being too high and not concordant. Volumetric methods 
are preferable; the iodometric process and reduction by stannous 
chloride may be employed in the presence of phosplioric acid, but 
the former process is liable to give slightly high results, owing to 
oxidation of the hydriodic acid on contact with air. Reduction of 
ferric salts by zinc or zinc- couples has the disadvantage that the 
subsequent titration with dichromate solution cannot be carried 
to completion. W. P. S. 

Estimation of Chromium and Manganese in Iron and 
Steel. Ebed C. T. Daniels (/. Ind. Eng. Chem., 1914, 6, 
658 — 659). — The metals are estimated by the persulphate method. 
Chromium is estimated by dissolving 1 gram of the sample in 
100 c.c. of nitric acid (D 1'135), boiling the solution to expel 
nitrous fumes, and then adding 75 c.c. of a 0'2% silver nitrate 
solution and 5 grams of ammonium persulphate. The mixture is 
boiled for one minute, and hydrochloric acid is added drop by drop 
until the permanganate has been reduced. The boiling is com 
tinned for one minute, the solution is then cooled, an excess of 
V/lO-ferrous ammonium sulphate is added, and the mixture 
titrated with N / lO-permanganate solution. The number of c.c. 
of V/lO-ferrous ammonium sulphate solution oxidised by the 
chromate is multiplied by 0'00174 to obtain the quantity of 
chromium in the sample. Chromium and manganese are then 
estimated together in a separate portion of the sample. The same 
procedure is adopted, except that, after the addition of the per- 
sulphate, the solution is heated just to boiling, then cooled immedi- 
ately, and treated with an excess of ferrous ammonium sulphate 
solution. W. P. S. 

Volumetric Estimation of Titanium and Chromium by means 
of a Modified Reductor. C. van Brunt (/. Amer. Ghem. Soc.^ 
1914, 36, 1426 — 1429), — The reductor described is of the type pro- 
posed Ijy Shimer and Shimer (A., 1913, ii, 723), but has a height 
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of about 20 cm., and is heated electrically By passing a current 
through a length of resistance ribbon wrapped round the exterior 
of the tube. For the analysis of a mixture containing iron, 
chromium, and titanium, the metals are brought into solution as 
their sulphates; a portion of the solution is treated with bismuth 
oxide, passed through the reductor, and the reduced solution is 
titrated; this gives the quantity of iron, A second portion is then 
reduced and titrated, the result giving the<iquantity of the three 
metals together. Chromium is estimated in another portion of the 
solution, by titration with a ferrous salt solution, after it has been 
converted into chromate by heating with ammonium persulphate, 

W. P. S. 

Anomalies in the Analysis of Platinum Minerals. H. 0. 
Holtz {Ann. Chim.y 19 i 4, [ix], 2, 56 — 63. Compare this vol., ii, 
144). — Polemical. A reply to Wunder and Thiiringer (A., 1913, 
ii, 883). W. G. 

Estimation of Iridium in Platinum-Iridium Alloys. C. 0, 
Bannisteu and E. A. Du Vehgikr {Analyst^ 1914, 39, 340 — 346).— 
Two methods are given; in the first, the platinum-iridium is 
alloyed with silver and parted, whilst in the second it is alloyed 
with lead and parted. Methods 1 : A quantity of 0'25 gram of the 
alloy is cupelled with 1'5 grams of pure silver and 10 grams oi 
assay lead; when the last traces of lead have disappeared, the 
button is parted twice with 40 c.c. of concentrated sulphuric acid, 
and the insoluble residue washed with water, annealed at a high 
temperature, then digested with aqua repm, diluted with water, 
and the insoluble residue of iridium collected on a filter. After 
being waslied with ammonia to remove traces of silver chloride, the 
iridium is ignited at a high temperature and weighed. If desired, 
the platinum may be estimated in the aqua regia solution. 
Method 2 ; 0'5 Gram of the alloy is melted in a carbon crucible 
with 5 grams of lead, the lead button is repeatedly digested with 
hot dilute nitric acid, and the insoluble residue then treated witli 
aqtta rerpa as described in method 1. Both methods yield trusb 
worthy results. W. P. S. 

Estimation of Organic Matter in Water. Percy Kay 
(CAem. NtwBy 1914, 110, 13). — Potassium ferricyanide is recom- 
mended as an oxidising agent in preference to the method of Tidy 
usually employed, where the oxygen absorbed is much below tlie 
quantity actually needed to oxidise the organic matter. The J 3 ra- 
cedure is as follows: About 500 c.c. of the water with I’l gram 
of ferricyanide and 3' 5 c.c. of concentrated potassium hydroxide 
solution are boiled for an hour, and, after cooling, the excess of 
ferricyanide is determined by the addition, after acidification, of 
potassium iodide and excess of zinc sulphate, and titration of the 
liberated iodine with thiosulphate in slightly alkaline solution- 
The difference between the observed reading and a blank experi- 
ment is a measure of the oxygen absorbed % the organic matter. 
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A water giving an oxygen aLsorptiou of 2*56 per million by this 
process gave 2’ 34 by Wanklyn's moist combustion method, and only 
0‘72 by the ordinary method. G. F. M. 

Detection of Methyl Alcohol, A. RiNCK(^ei^!fc/i. Nahr, Gmussm., 
1914, 28, 98 — 99). — A small quantity of the alcoholic solution to 
be tested is distilled slowly,^ and the vapours are passed through a 
silica tube containing * copper spiral, which is maintained at a red 
heat by a flame placed below the tube. The distillate is collected 
in a cooled receiver, and a portion of it is tested wdth sulphuric 
acid and morphine for the presence of formaldeliyde. W. P. S. 

Application of PhyBico-chemioal Methods in the Analysis 
of Wines. G. Lo Pkioee {Ann. Chim. Applicata, 1914, 1, 
494 — 502). — The author discusses, and gives a bibliography of, the 
physico-chemical methods used in estimating the alcohol and acidity 
of wines, and in determining the distribution of the bases among 
the acids. T. H. P. 

Capilliary Method of Batimating the Acidity of Wines. 
R, Dubeisay and X. Rocqubs {Ann. FaUif., 1914, 7, 341—346).— 
The method described previously by one of the authors (A., 1913, 
ii, 388) yields satisfactory results when applied to certain wines, 
but its usefulness is limited. It may be employed as a control 
u'etliod in comparing the acidity of two samples of wine. 

W. P. s. 

Estimation of Organic Phosphorus Compounds in Con- 
centrated Musts and Wines. Cesarb Finzi {67ifim. Zentr., 1014, 
ii, 88] from Staz. sperim. agrar. ital, 1914, 47, 337 — 346).— One 
hundred c.c. of the must are evaporated at 47° under reduced 
pressure to a syrup ; this is mixed with sand, dried over sulplmric 
acid under reduced pressure, and then extracted in a Soxhlefc 
apparatus for twelve hours with anhydrous ether. The extraction 
is then continued for twelve hours with absolute alcohol, the 
pressure being reduced so that the temperature does not exceed 
■18° The alcoholic extract is evaporated under reduced pressure, 
tlie residue fused with a mixture of potassium nitrate and sodium 
carbonate, and the resulting phosphate estimated by the molybdate 
uietliod. Ill the case of wine, 500 c.c. of the sample are evaporated 
to dryness under reduced pressure, the residue extracted five times 
with anhydrous ether, then five times with absolute alcohol at 45°, 
and the alcoholic extract is treated as described. When the 
molybdate precipitate is converted into ammonium magnesium 
phosphate and weighed as magnesium pyrophosphate, the weight 
of the latter multiplied by 7 ’2703 gives the quantity of lecithin 
present. The organic phosphorus compounds appear to-be derived 
from the juice and fleshy portions of the fruit, and, whilst there is 
Ho definite relation between the quantities of organic and inorganic 
jdiosphcrus, a certain relation exists between the organic phos- 
phorus and the protein-content. W. P, S. 
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Estimation of Glycerol in Industrial Glycerins and in Soap 
Lyes. M. Tortelli and A. CjscCHERELLi (inn. Chim. Applicata^ 
1914, 1 , 514 — 548). — The authors have investigated the “aoetin” 
method recommended for the estimation of glycerol in crude 
glycerins by the International Committee in their publication of 
January, 1911. They find: (1) that this method is subject to a 
fundamental error, and must yield somewhat inaccurate results; 
(2) that Hehner^'s di chromate method, when 'ilightly modified, gives 
exact results. Full details of this modified process, in its applica- 
tion to crude glycerins and to soap lyes, are given, together with 
the necessary tables. T. H. P. 

The Estimation of Esters in Essential Oils. Jean Nivi^ire 
(Bull. Soc. c4m, 1914, [iv], 15, 677 — 680).— T be author considers 
that the standard method for estimating esters in essential oils, 
using a long glass condenser, is accurate and gives concordant 
results, and that BehaPs modification, using a closed tube at lOO”^ 
(compare this vol., ii, 686), is unnecessary. Further, the high 
results obtained in the case of oils of lavender and of bergamot 
when using a closed tube are not due to linalool. W. G. 

Cupropotassio Solutions, Barreswill’s and Fehling’s 
Solutions. H. Pellet (Bull, Assoc. Chim. Suor. Disty 1914, 31, 
978 — 981). — More than fifty cupropotassic solutions are known, 
They may be divided into four groups, in which (1) potassium 
hydrogen tartrate, (2) potassium sodium tartrate, (3) potassium 
tartrate, and (4) tartaric acid are employed. As the original 
process for estimating sugar in this manner was published by 
Banes will (in 1843), and was, for several years, known as Barres- 
will’s method, it is suggested, in accordance with the proposal 
recently made by Lindet, that the name “Barreswill solution” 
should be employed instead of “Fehling solution.” N. H. J. M. 

Different Methods of Inversion, A. Gillet (Bull. Assoc. 
Chim. SucT. Dist.’ 1914, 31 , 992 — 1033). — A study of the methods 
of Cierget, Herzfeld, Andrlik, Pellet, Saillard, and Ogilvie. Aa 
regards direct acid polarisation, both Pellet’s and Andrlik’s 
methods may he employed for molasses. Pellet’s method is, how- 
ever, preferred, and it is applicable to all sugar products. 

Methods in which direct alkaline polarisation is compared with 
indirect acid polarisation should nob be employed. 

As regards beet juice, the different methods of inversion give 
less regular results than in the case of molasses. Pellet’s and 
Audrlik’s methods seem, however, to give the same results. 

N. H, J. M. 

Polarimetric EBtimation of Lactose in Milk. B. Fbder 
(Ztitsch. Nahr. Genussm., 1914, 28 , 20 — 29). — The use of mercaric 
iodide and sulphuric acid, as in Scheibe’s method, for precipitating 
casein and fat from milk previous to the estimation of lactofe 
cannot be recommended, owing to the difficulty of ascertaining the 
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volume of the resulting precipitate; moreover, the rotatory power 
of tne lactoso is considerably influenced by the mercuric iodide and 
sulphuric acid mixture. When, however, the milk is curdled by 
the addition of asaprol, the precipitate consists essentially of 
proteins and fat, and its volume is approximately equal to the 
quantity of the total solids of the milk, less lactose and mineral 
matter. The following process is described for the estimation: 
Seventy-five c.c. of the milk are treated in a 100 c.c. flask with 
6 c.c. of a reagent prepared by dissolving 75 grams of asaprol and 
75 grams of citric acid in hot water, and diluting the solution to 
250 c.c. The treated milk is then diluted to 100 c.c., shaken, 
filtered after fifteen minutes, and the filtrate polarised at 20® in a 
200 mm. tube; under these conditions, each degree of rotation 
observed is equivalent to 0’9518 gram of lactose. The reading 
found is multiplied by 0-9518; let the result be n, then the actual 
quantity of lactose, Z, is calculated from the equation 
Z -^{100-8- ^ + (96-7-/)a/75}/75, 
where t is the percentage of total solids and / the percentage of 
fat in the milk. W. P. S. 

Batimation of Dextrin and Sugars in Poods. C. P. Muttelit 
{Ann. Falsi^.f 1914, 7, 372 — 380). — In a solution, containing from 
5 to 10 grams (total) per 100 c.c., of sucrose, dextrose, l^vulose, 
and dextrin, the following estimations are made : (1) The reducing 
power of the solution is estimated, and the result expressed as 
grams of invert sugar per 100 c.c., jj. (2) The reducing power is 
estimated after inversion, and the result expressed in the same 
terms, q. (3) The reducing power is estimated after inversion in 
an autoclave at 110®, the result being also calculated into grams 
of invert sugar per 100 c.c., m. (4) The rotation of the solution 
is determin^ at 20° in a 200 mm. tube ; let D be the reading 
observed. Then the quantity of sucrose, 8', present per 100 c.c. 
is 0-95(g — p), having a rotation, c, equal to I'SS xS. The amount 
of dextrin, A, is 0'90(m — §'), having a rotation, 5, of 3‘90x A. The- 
sum of the weights of the dextrose, (?, and the Isevulose, Z, is 
equal to p, and the corresponding rotation, d, is The 

quantity of Isevulose is, therefore, {V0^x p)-d gram's, and of 
dextrose, {p-L) grams. W. P. S. 

Criterion for the Genuineness of Vinegar. N. Taruqi {Boll 
Ohim. Farm., 1914, 53 , 129 — 137).— After its acidity has been 
determined, the vinegar is diluted so as to contain 0‘6% of acetic 
acid = 10,000), and its electrical conductivity measured at 25®. 
Examination of a series of thirty-three samples of genuine vinegar 
gave 7 '92, S'8l, and 11 '36 as the minimal, mean, and maximal 
values of the molecular conductivity, M. Under similar condi- 
tions, the value for pure acetic acid was found to be 5'69, and that 
for a commercial sample containing 31'8% of acid 5’70; the mole- 
cular conductivity of vinegar would therefore be appreciably 
lowered by the addition of any considerable proportion of acetic 
acid. Commercial samples which had been adulterated with from 
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0‘5% to 3‘8% of sodium chloride, or "withi 2'0% of potassium 
sulphate, gave molecular conductivities v.arying from ll'Sl to 18*88. 
The addition of small proportions of mineral acids also increases 
the conductivity. Thus, for diluted vinegars containing 0*59% of 
acetic acid and 0’01% of * hydrochloric, sulphuric, and nitric acid 
respectively, the values of the molecular conductivity were 14’99, 
14’ 20, and 12*27, the value for the original vinegar being 11 '10. 

The vinegar was next neutralised with sodium hydroxide pre- 
pared from the metal, diluted to F = 10,000, and the conductivity 
again measured at 25^. After this treatment, a series of nineteen 
samples of genuine vinegar gave values for the molecular con- 
ductivity, il/^ varying between 5 9 '4 and 88 ‘05. The ratio : M 
has the minimal, mean, and maximal values 6’ 66, 7*94, and 9’98 
respectively. The corresponding value for pure acetic acid is 12 '14, 
whilst the vinegars adulterated with sodium chloride or potassium 
sulphate gave values between 4T7 and 5‘72, and those containing 
0*01% of hydrochloric, sulphuric, and nitric acids the values 4*82, 
4*77, and 5‘67 respectively. A sample of vinegar which was 
suspected to contain added acetic acid gave if— 7*65, i/^=82‘l, 
and i^: i/ = 10*7. 

No relation exists between the value of the ratio if^ : M and the 
proportion of dry extract present in a vinegar. T. H. P. 

Estimation of Ricinoleio Acid in Oil Preparations. Frakz 
Ebban {Chem. ^enir., 1912, ii, 358; from Seijmfabrikant^ 1914,34, 
493—495, 525—527, 556—557, 585— 587).— Owing to the tendency 
of ricinoleic acid to form polymerides, the acid number does not 
indicate the quantity of this acid in fatty acid mixtures; for 
instance, whilst the acid number of ricinoleic acid is 188, that of 
di-ricinoleic acid is 96*8. The polymeric acids are, however, con- 
verted into the normal acid when submitted to saponification, and 
the acid number of the fatty acids obtained from the soap gives 
the proportion of ricinoleic acid present provided that the altera- 
tion in weight of the fatty acid mixture is taken into account. 
Formulse are given in the original paper for calculating the com- 
position of a mixture of ricinoleic acid and diricinoleic acid, of 
ricinoleic acid, diricinoleic acid, and neutral fat, of ricinoleic acid, 
lactide, and diglyceride, etc. W, P. S. 

Estimation of Lactic Acid in Wine by Moslinger’s Barium 
Chloride Method. W. I. Baeagiola and 0. Schuppli (Ztitsch, Nahr. 
Oenussm,, 1914, 27, 841 — 881). — The following modification of the 
method is proposed, since the process as described originally (A., 
1902, ii, 180) is liable to give untrustworthy results, owing to the 
reduction of barium chloride by carbon, to the retention of lactic 
acid by the alcohol-insoluble substances, and to the conversion of 
a portion of the lactic acid by malic acid into a compound in wliicii 
the former acid is not estimated. Twenty -five c.c. of the wine are 
mixed with 25 c.c. of water, and distilled with steam until 200 c.c. 
of distillate have been collected; this distillate is treated with 
5 c.c. of 10% ' barium chloride solution, and neutralised with 
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saturated barium hydroxide solutiou. In case any lactic anhydride 
is present, an excess of barium hydroxide may be added, the solu- 
tion heated for ten minutes on a water-bath, and then neutralised 
with hydrochloric acid, using azolitmin paper as the indicator. 
The neutral solution is evaporated to 15 c.c., transferred to a 
100 c.c. cylinder, diluted with water to 25 c.c., and 95% alcohol is 
added drop by drop while the mixture is shaken. Tlie mixture is 
now diluted to 100 j.c. with alcohol, filtered after twenty-four 
hours, and 75 c.c. of the filtrate are treated with 25 c.c. of 5% 
sodium sulphate solution. The barium sulphate is removed by 
filtration, and (6 c.c. of the filtrate are evaporated to dryness; the 
residue is incinerated, the ash dissolved in water, and the boiling 
solution titrated with A^/lO-acid. W, p, 

Colour Reaction of Citric Acid. E. P. Hausslee {Ghem. Zeit., 
1914, 38, 937).— The solution to be tested is mixed with a few 
c.c. of an alcoholic vanillin solution and evaporated to dryness; 
the residue is then heated on a water-bath for fifteen minutes with 
four drops of dilute sulphuric acid, diluted with wader, and 
rendered ammoniacal. A bright, red coloration is obtained if as 
little as 0-002 gram of citric acid is present. Tartaric, malic, 
oxalic, malonic, benzoic, salicylic, acetic, lactic, or succinic 
acids do not yield the reaction, and their presence does not greatly 
affect that given by citric acid. The test may be applied to fruit 
juices after the organic acids have been precipitated with lead 
acetate and separated as their calcium salts. W. P. S. 

Estimation of Refractivity and Dispersion in Pats and 
Oils. K. SzALAGYi {Bioehem. 1914, 66, U9— 153).~These 

factors were determined in the cases of thirty-eight fats and oils 
at 45°. For the measurement of the dispersion, the light of a 
hydrogen spectrum was employed. It was found that these factors 
were not constant for any given oil, depending on the composition, 
method of preparation, and age of the various samples. S. B, S. 

Examination of Various Methods for the Estimation of 
the Iodine Number of Fats. St. Weiser and H. G. Donath 
{Zdtmh. Nahr. 1914, 28, 65 — 73). — Winkler’s potassium 

bromate method is recommended for the estimation of the iodine 
number of fats, oils, and fatty acids. A weighed quantity of the 
fat is dissolved in 10 c.c. of carbon tetrachloride, and 50 c.c. of 
A/lO-potassium bromate solution, 1*5 grams of potassium bromide, 
and 10 c.c. of 10% hydrochloric acid are added. After one to four 
hours (ordinary fats rexpiire from one to two hours’ contact, fish 
mis four hours), potassium iodide solution is added, and the 
liberated iodine is titrated. The results agree with those found by 
the Hiibl, Wys, and Waller methods (compare A., 1910, ii, 1122), 

W, P. S. 

Preservation of Milk Samples for Analysis. J. Tillmans, 
A. SpLiTTGEEBEE, and H. Riffart (Zeitsch. Nahr. Genussm.^ 1914, 27, 
o93 — 901). — Mercuric chloride was found to be the most suitable 
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substance for preserving milk samples for subsequent analysis. 
The addition of O’ 04% of mercuric chloride keeps the milk quite 
fresh for 120 hours, has no influence on the usual methods used 
in milk analysis, and does not interfere with the detection of 
nitrates in milk. Various objections are adduced against the use 
of thymol, phenol, chloroform, mustard oil, sodium fluoride, and 
potassium dichromate for the purpose mentioned. W. P. S. 

Detection of Acetone in Urine by Sobel’s Method. Beuttner 
(CAm. Zentr., 1914, i, 2207 ; from Schwtiz, Apoth. Zeit, 1914, 52, 
293^ — -294). — SobeVs method (this voL, ii, 592) is untrustworthy; 
in the presence of nitric acid, a portion of the silver iodide, result- 
ing from the decomposition of the iodoform with nitric acid, is 
converted into silver iodate, which is fairly soluble in dilute nitric 
acid. Iodine is also lost when the silver iodide containing iodate 
is ignited. The factor for converting silver iodide into acetone 
should be 0*082, and not 01171 as given by Sobel. W. P. S. 

Mioroohemistry of Some Anthraquinones. Em^n. Senft 
(Ckem. Zmtr,t 1914, ii, 82 — 83 ; from Zeitach. Ally. OsUir. Apotli.-Ver., 
1914, 52, 165—166, 181—183, 201— 202).^RhodQcladonic acid 
dissolves in sodium carbonate solution, yielding a reddish-brown 
colour, and the solution reduces potassium perniangaiiate in the 
cold, with the formation of a red precipitate; the latter is only 
slightly soluble in the usual solvents, but nitric acid dissolves it 
to a colourless solution, whilst with sulphuric acid it gives a purple- 
red coloration. This coloration changes quickly to yellow, and the 
solution deposits red crystals. The author has detected the 
presence of rhodocladonic acid in members of the Cladouia species 
by means of these reactions. When heated considerably above its 
melting point, solorinic acid gives oS yellow vapours, and yields 
a dicbroic (greenish-yellow and red), crystalline sublimate, which 
dissolves in sulphuric acid to a violet solution ; this colour changes 
to yellow, and an amorphous, yellow precipitate is formed; the 
precipitate crystallises gradually. The crystals thus obtained are 
coloured first red and then violet when treated with cold 10% 
potassium hydroxide solution, but are not dissolved; on heating, 
the alkali converts the crystals into an amorphous, violet pre- 
cipitate. Solorinic acid is only slightly soluble in hot petroleum. 
Rhodophyscin, contained in the lichen, Physica endococcinm, 
separates from boiling acetic acid in the form of orange-red 
crystals; it does not yield a sublimate. With sulphuric acid it 
yields a purple-red solution, from which a brown precipitate 
separates. Potassium hydroxide solution dissolves the substance, 
yielding a red solution, which afterwards deposits an amorphous, 
violet precipitate. Rhodophyscin is insoluble in hot petroleum. 
Blastenin, contained in Blastema arenaria and B. percrocata, is 
soluble in chloroform, and yields a yellow sublimate, which is 
coloured red, but not dissolved, by potassium hydroxide solution- 
The sublimate gives a reel solution with sulphuric acid; the solu- 
tion changes to yellow, and lemon-yellow crystals are deposited. 
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Blastenin dissolves in h.ot petroleum, and the solution yields 
orange-yellow crystals. , W. P, S. 

Detection of Small Quantities of Phloridzin Alone and 
in the Presence of Phlorin. Ernst Gbiese {Chem. Zenir.^ 
1914, ii, 88—89; from Beitr, Physiol 1914, 1, 23, 52).-Traees of 
phloridzin may be detected by means of reactions with ferric 
chloride, Millon’s reagAit (brownish-red precipitate), or mercurous 
nitrate (white precipitate). With ferric chloride and Millon's 
reagent a reaction is obtained with 1 c.c. of a 0'002% phloridzin 
test solution; the mercurous nitrate is about five times more 
sensitive. Phlorin free from phloridzin may be obtained by taking 
advantage of the slight solubility of the latter in ether and amyl 
alcohol (compare A., 1912, i, 885). W. P. S. 

Estimation of Acetanilide. A. Mirkin {Amer, J, Pharm., 
1914, 86 , 354 — 355). — The method proposed, depends on the con- 
version of the acetanilide into aniline, and the titration of the 
latter with sodium nitrite solution. One gram of acetanilide is 
boiled for four hours with a mixture of one part of sulphuric acid 
(D 1'84) and five parts of water. The solution is then cooled, 
neutralised with sodium hydrogen carbonate, hydrochloric acid is 
added (6 mols. to 1 mol. aniline), the mixture cooled to — 10°, and 
titrated with standardised sodium nitrite solution. Potassium 
iodide-starch paper is used as the indicator; the diazotising re- 
action proceeds slowly, and several minutes should elapse after the 
addition of each quantity of the nitrite solution before a drop of 
the solution is placed on the test paper. W. P. S. 

Estimation of AcetaniUde and Phenacetin in Admixture. 
W. 0. Emery (/. Ind. Eng. CAcw., 1914, 6, 665— 669).— The 
process described depends on the formation of an insoluble iodine 
additive compound, or periodide, when phenacetin in aqueous solu- 
tion is added to an iodine solution containing hydrochloric acid; 
in the case of acetanilide, the iodine compound is soluble. A 
quantity of O' 2 gram of the phenacetin-acetanilide mixture is dis- 
solved by warming with 2 c.c. of acetic acid and 40 c.c. of water, 
aud the solution is rinsed into 25 c.c. of A/S-iodine solution, 
previously heated to 40°; 3 c.c. of conceutrated hydrochloric acid 
are then added, and, when a crystalline precipitate has formed, 
the mixture is cooled and dilutkl with water to about 98 c.c. 
After eighteen hours the solution is diluted to 100 c.c., fdtered, 
and 60 c.c. of the filtrate are titrated with A/lO-thiosulphato solu- 
tion, Each c.c. of A/lO-iodine solution which has entered into 
combination corresponds with 0'00889 gram of phenacetin. The 
phenacetin may also be estimated gravimetrically by collecting the 
precipitate, washing it with iodine solution, then with a small 
quantity of water, transferring it to a separating funnel, and, 
after the addition of sodium sulphite, extracting the phenacetin 
with chloroform. The acetanilide is estimated by treating 30 c.c. 
of the titrate from the iodine compound with sodium sulphite and 
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au excess of sodium hydrogen carbonate, shaking the solution with 
chloroform, and heating the chloroform solution for one hour on a 
water-bath with 10 c.c. of dilute sulphuric acid. Ten c.c. of con- 
centrated hydrochloric acid are then added, and the mixture is 
titrated with standardised pota^inin bromide-br ornate solution. 

W. P. S. 

New Method for the Estimation of Phenolphthalein. A. 
Mirkin {Amer. J, Pharm,^ 1914, 86, 307 — 308). — The method 
depends on the formation of an oxime when phenol phthalein is 
treated with hydroxylamine. One gram of phenolphthalein, O' 8 
gram of hydroxylamine hydrochloride, and O' 52 gram of sodium 
hydroxide are dissolved in 40 c.c. of absolute alcohol, and the 
solution is boiled for about three hours under a reflux apparatus 
until the liquid turns yellow. Water is then added, 10 c.c. of 
10% sulphuric acid are introduced, and the solution is diluted to 
250 c.c. In 50 c.c. of this solution the acid is neutralised, using 
methyl-orange as indicator, and the excess of hydroxylamine then 
titrated with A/ ^6-potassium hydroxide solution, phenolphthalein 
being the indicator in this case. A blank experiment, using the 
same quantities of sodium hydroxide, hydroxylamine, and alcohol, 
is run at the same time, and the difference between the number 
of c.c. of IS j 10-alkali solution required in the two titrations is 
multiplied by 316 to give the quantity of phenolphthalein. Por 
the estimation of phenolphthalein in medicinal tablets, the latter 
are crushed, extracted with alcohol, and a portion of the alcoholic 
solution used for the estimation. These tablets frequently contain 
lactose and sucrose ; the latter does not yield au oxime, and lactose 
is practically insoluble in alcohol. W. P. S. 

A Method of Estimating Urea. A. Desgrex and K. Moog 
{OompL rend., 1914, 159, 250—253. Compare A., 1912, ii, 104).— 
A description of a modified form of ureometer {loc. cit.), by means 
of which it is possible to make a rapid and accurate estimation of 
the amount of urea in urine or serum, 1 c.c. of urine being used. 
The apparatus is figured in the text, and only requires the use 
of a small amount of chloroform as compared with the earlier 
pattern (loc. cit.). The reagent used is prepared by dissolving 
1 gram of mercury in 2 grams of nitric acid (D 1'3322), and 
diluting this with an equal volume of a liquid prepared by shaking 
1 gram of infusorial earth with 100 c.c. of water, leaving one 
minute, and then decanting. This suspension acts as a catalyst, 
and renders the decomposition of the urea complete at 17°. The 
only other nitrogenous constituent of urine decomposed under these 
conditions is allantoin, and this only at the rate of O' 015 gram in 
twenty-four hours. The actual estimation takes about forty-five 
minutes. W. G. 

Gravimetric Estimation of Small Quantities of Urea at 
Dilutions Greater than 1 in 1000. R. Fosse {Compt. rend., 
1914, 159, 253 — 256. Compare this vol., i, 859; ii, 59^)- — 
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order to estimate the amount of urea in solutions containing 1 gram^ 
or less of urea in 1 litre, the following process should be adopted. 
The solution of urea (1 c.c.), exactly measured, is diluted with 
twice its volume of glacial acetic acid, and then to it is added 
one-twentieth of its volume of a solution of xanthliydrol in methyl 
alcohol, this addition being repeated twice at intervals of ten 
minutes. After one hour, the precipitate is collected in the usual 
way. An alternative ’’process is as follows. To a mixture con- 
taining one volume of tlxe urea solution and two volumes of glacial 
acetic acid, one-twentieth of its total volume of xanthliydrol 
solution is added, the whole allowed to remain one hour, and the 
precipitate collected. W. G. 

Estimation of Small Quantities of Urea by Sodium 
Hypobromite. W. Mestkezat (/. Pharm. Chim.., 1914, [vii], 10, 
100 — 108). — Four c.c. of blood or other liquid to be analysed, 2 c.c. 
of water, and 5 c.c. of sodium hypobromite solution are intro- 
duced successively into a small, graduated tube provided with a 
tap at each end, and filled previously with mercury, The lower 
part of the tube, below the graduated portion, is sliglitly enlarged. 
After the contents of the tube have been well shaken, the apparatus 
is immersed in water at a definite temperature, and the volume of 
tlie gas is then observed, the mercury level having been adjusted. 
The author finds that mercury does not. liberate any gas from 
sodium hypobromite in the absence of urea. It is recoinmended 
that the hypobromite solution be submitted to a low pressure 
before use, in order to remove dissolved oxygen. W. P. S. 

Gravimetric Betimation of Urea in Blood. R. Fosse, A. 
Robyn, and F. Feanqois [Compl. rmd,^ 1914, 159, 367 — 369. Compare 
Hugounenq and Morel {Compt, rmd. Soc, Biol.., 1913, 1914). — Ten c.c. 
of the blood serum are mixed with 10 c.c. of Tanret’s solution of 
potassium mercuriodide in acetic acid and centrifuged. The clear 
liquid measures about 17 c.c., and of this an aliquot portion, 15 c.c., 
is taken; to it is added 30 c.c. of glacial acetic acid and three 
portions of 0*75 c.c. of a 10% solution of xanthliydrol in methyl 
alcohol. After one hour the precipitate is collected, dried, and 
vveiglied. The urea pre^sent is equal to one-seveiitli of the weight 
of the precipitate, and the volume of defecated serum may be 
taken as equivalent to one-half its volume of fresh serum for 
purposes of calculation. W. G. 

Estimation of Caffeine in Coffee. G. FENDBERand W. StUber 
{Zeitsch. Nahr, Genussoi., 1914, 28, 9— 20),— Although the methods 
described by Lendrich and Nottbohm (A., 1909, ii, 449), and by 
Katz (A., 1903, ii, 250), are trustworthy, they are somewhat 
tedious, and the following process is therefore recommended; the 
results obtained agree with those yields by the methods mentioned 
above. Ten grams of the powdered sample are sliaken for thirty 
minutes with 10 grams of 10% ammonia and 200 grams of chloro- 
form; tfce solution is then poured on a large filter, and 150 grams 
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ipi the filtrate are evaporated to dryuess. The residue is digested 
for ten minutes with 80 c.c. of hot water, cooled, and 20 c.c. of 
1% potassium permanganate solution are added (10 c.c. are suffi- 
cient in the case of raw coffee). After fifteen minutes a slight 
excess of Hydrogen peroxide (3% hydrogen peroxide containing 1% 
of glacial acetic acid) is added, the mixture is heated for fifteen 
minutes on a water-bath, more hydrogen peroxide is added until 
the solution becomes clear, and then cooled^'and filtered, the filter 
and its contents being washed with cold water. The filtrate is 
shaken first with 50 c.c, of chloroform, then with three succes.sive 
quantities of 25 c.c. of the solvent; the united chloroform extracts 
are evaporated to dryness, the residue of caffeine is dried at 100°, 
and weighed, A method proposed by Keller was found to be 
untrustworthy. W. P. S. 

Characterisation of Morphine and Phenols by means of 
Uranium Salts. J. Aloy and Ch. Rabaot (Bull. Soc. cAm., 
1914, pv], 15 , 680—682. Compare 1903, ii, 581 ; 1905, ii, 616). 
— Morphine in tlie free state or in the form of its hydrochloride 
can be detected as follows. To a small amount of the alkaloid 
iu a test-tube a few drops of methyl alcohol and a crystal of 
uranyl nitrate are added, when the liquid becomes coloured red. 
If the base is present as its hydrochloride, uranyl acetate is used 
instead of the nitrate, and on evaporating the liquid to dryness a 
red residue is left. The test will show the presence of O’l mg. of 
the alkaloid. Phenols give a similar reaction, and where they are 
soluble in water the alcohol can be omitted and water used in its 
place. The greater the number of hydroxyl groups present, the 
more intense is the red coloration. The presence of other groups 
does not, as a rule, interfere with the test, except in the case of 
sulphonic or nitro-groups. The colouring matter is soluble in 
water, and is not extract^ from aqueous solution by organic 
solvents. It is destroyed both by acids and bases. 

A red liquid is also obtained by warming uranium oxide witli 
an aqueous solution of resorcinol, or with a solution of morphine 
in methyl alcohol, and from the latter solution addition of ether 
causes a voluminous precipitate containing uranium. W. G. 

Estimation of Morphine in Pills, Tablets, Etc. d. B. 
Williams [Amer. J. Pkarm., 1914, 86, 308 — 312). — A number of pills 
or tablets, equivalent to from 0*1 to 0*2 gram of morphine, are 
dissolved in a few c.c. of dilute acid, the solution is transferred 
to a separator, 25 c.c, of a solvent consisting of 1 volume of alcohol 
and 2 volumes of chloroform are added, the mixture is rendered 
distinctly alkaline with ammonia, and shaken for three minutes. 
The chloroform layer is drawn off, and the extraction twice re- 
peated with the alcohol-chloroform solvent. The extracts are 
evaporated to dryness, the residue dissolved iu a definite quantity 
of iV/ 10-acid, and the excess of acid is titrated with iV/50-alkaIi 
solution, using cochineal as indicator. Each c.c. of A/10-acicl is 
equivalent to 0’0301 gram of morphine. W. J". S. 
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Eethnation of Strychnine in the Presence of Brucine. DA 
B, Dorr J,^ 93^ 120), — In the ujethod of estimatinn^ 

strychnine in the presence of brucine by destroying tfie latter with 
dilute nitric acid, and then extracting the strychnine with an 
immiscible solvent, the best results are obtained when 1 c.c. of 
concentrate nitric acid is added to every 20 c.c. of the sulphuric 
acid solution of the two alkaloids; the action of the nitric acid 
should proceed for twenty minutes at the ordinary temperature. 
Under these conditions, 1 c.c. of nitric acid will destroy 0-25 gram 
of brucine without having any effect on the strychnine. 

W. P. S. 

Diascopy of Traces of Blood. Angelo de Dominicis [BolK 
Ohim. P&Ttn.^ 1914, 53, 162—163). — The following procedure serves 
to detect traces of blood in cases where all other methods fail, and 
is especially valuable where a very small quantity of blood is 
present on heavily rusted iron. 

With dried blood adhering to a substrate, a scarcely visible 
particle is introduced into a trace of origanum oil on a microscope 
slide placed on a white background, and is thoroughly dis- 
integrated by means of the rounded end of a glass rod. After 
the addition of a drop of a saturated or more dilute solution of 
eosin in paracet aldehyde, the preparation is examined in artificial 
light passing through a suitable diaphragm. A drop of euparal 
may be employed subsequently to render the preparation per- 
manent. Where the blood has penetrated the subtrate, the latter 
and the blood are scraped off by means of a sharp knife in the 
form of a fine powder, which is treated as above. Particles of 
blood appear wholly or partly coloured, and the red corpuscles, in 
groups or isolated, may be distinguished; the diameter of the 
corpuscles can be measured. T. H. P. 

The Analysis of Meat Extract. J. Smorodinzev [Zeitsch- 
physiol, Ch6m,y 1914, 92, 214 — 220. Compare A., 1913, i, 1132). — 
The author compares four different methods for the quantitative 
separation of the bases from the same extract of beef : (1) pre- 
cipitation of the bases with mercuric sulphate without previous 
treatment with lead acetate, the precipitate being then decomposed 
by hydrogen sulphide, and the bases isolated by means of phospho- 
Umgstic acid; (2) precipil^tion with pliosphotungstic acid after 
preliminary treatment with lead acetate; (3) precipitation with 
pliosphotungstic acid in the presence of 5% sulphuric acid ; 
(4) direct precipitation with phosplio tungstic acid without any 
preliminary treatment. 

Expressing the results in percentages of fresli ox muscle, the 
first method furnished the largest amount of purine (O' 062), 
carnosine (O' 318), and carnitine (0'037), but only 0*048% of methyl- 
guanidine, as against 0'066% obtained by methods (2) or (3). 
The preliminary treatment with lead acetate is quite superfluous, 
and, indeed, leads to twice the quantity of expensive phospho- 
timgsti* apid being subsequently required, on account of the 
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« ^tiiig a^on of acetates on the precipitation of the phoapho- 
gstates. Method (1) is therefore recomnnnded from all points 
ww. ‘ H, W. B. 

Estimation of the Acidity of Leather. Paul Nicolabdot 
{Ann. Ckim, anal, 1914, 19, 250—269). — The leather is extracted 
with chloroform to remove fatty substances, and is then boiled 
with water, for three hours; the acidity of the filtered solution is 
estimated by titration, litmus paper being the indicator. 
Sulphuric acid and soluble sulphates are estimated in the solution 
in the usual way. Another portion of the leather may be boiled 
with the same volume of water and for the same len^h of time 
but in the presence of barium carbonate, and the acidity of the 
solution is estimated after filtration. In this case, the sulphuric 
acid and sulphates present are converted into barium sulphate. 
The total sulphur is best estimated by burning the leather in a 
bomb apparatus with oxygen under a pressure of 10 atmospheres. 

W. P. S. 

Analysis of Stabilised Cocoa. L. Reutter {Chem. Zentr., 1914, 
ii, 169 — 170; from Schweiz. Apoth. Zeit., 1914, 52, 308^—312, 
322 — 325, 335 — 339). — The usual method of submitting cocoa pods 
to fermentation in order to effect the ready removal of the husks 
has the disadvantage that the fermentation considerably affects the 
beans. The same object may he attained by immersing the pods 
for ten minutes in 1 % sodium carbonate solution at 45 ^; the beans 
are then submitted to a sterilising process. Cocoa prepared in this 
veay is known as stabilised cocoa; it does not contain pre-formed 
sugars or free theobromine. Caffeine is not present, but traces of 
essential oils can be detected. The following substances were 
separated from the methyl alcohol extract of the fat-free cocoa : 
cocoa red, C 4 oHgo 027 N ; cocoa brown, C 76 H 78 O 34 N ; and cacaorin, 
^ 10 ^ 20 ^ 6 ^ 8 - The theobromine is present in the cocoa in combina- 
tion with other substances, and is set free when the cocoa is sub- 
jected to the action of ferments. W. P. S. 

Estimation of Certain Soluble Constituents of Soils, A. 
Hutin {Ann. Chim. anal., 1914, 19, 259 — 263), — The WAter 
soluble substances are estimated by shaking 1 kilo, of the soil with 
1 litre of water for thirty minutes, and filtering the mixture after 
twenty-four hours’ contact. The filter should be partly filled with 
dried paper pulp. Two hundred and fifty c.c. of the filtrate are 
evaporate to dryness, and the residue is weighed. This residue 
is then incinerated, and the ash weighed to obtain the quantity 
of soluble mineral matter. The alkalinity of the soil is ascertained 
by titrating a definite volume of the filtrate, and the chlorides are 
estimated by the Charpentier-Volhard method. W. P. S. 








